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M<Qm& t itmta a jp*©ttMt*tt*«»» entries e 
2 ] ±fE#- fm v Kflmo«ffistt0is a 

CMMI3] ±fBS8ttSI5#i±fB7J- K/tv FSW£ 

T-jgfiKs ns x-r x trmEumw/nc ¥mx$> scit^ 
x^„ 

3 C £ i: "T 3 gft&g 1 1 BafflJKftl-r X f o 
MHO! 5] ±12**- K/^y P«ttOf»tt, ±ISfB. 

m 1 3 Jl i f BKwffi^TV x ? „ 

6 ] ±12*- k^v vmt<Dmmt±.mm® 

hV"> F8W©— 8fl#»tgcD&a>k:ffl^*ttT^3c £ 

CM** 7] ±ffiflM£ttttfc*Kfc<iDIHteN 
i P^-y^B. C rffilRliWWI, N i F eSftfifrftB©? 

ttttmt-rzm&T'f x^„ 

m&m i o i twMfimtvmwt. ±isfsgs f 9 

*«« t f 3 SR^H 8 £tt<Dtt«7* <f X * „ 
[n#JSll] ±fBatSSWiOi»*t±. ±IBfB^h7 
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3 m$m 8 1 B*o«wt-7* 1- x ? o 

1 2 ] ±is8*5gra*<9j¥# « ±es» 

-gfla-fiffiGO&frtcils&S tiX i> 3 c t $q$ft £ f 3ffi 
8 1 H*©**^ X ^ „ 

n i p* y*m, c r mfafcmm, n i f e «:sstt««) 
mm. t * & matrn 8 efcoawwv x ^ „ 

l 4 ] ±E«58tttl±x fiB^ffl««^-y Ftc 

■r s ttftx-X' % x ^ s c t m 1 1 a mxm. 8 1 m<o 

M^x^X^, 

5] (a) 50M9te¥Sfc*iB*feoa« 

(b) C©«tt»0-»*|SJt*bTh9y**l^fc*« 
WtcS^-r 3 «t ^ tcSV^tcKig-r 3IBMS F 9 v *w>*m 

20 fet^H- F>"?> FX^-X^^^- Vfg^-T3Xig 

(c) CW^f-FV^^FX^-X^ fjfB«14Jl^*-r 

FgpwTpfc-rx^t, 

( d ) C CD*- FV5> -KSWRtf IWB«tt«©*ffi« t * 
±fc«tt«S*» e. * 3 «ti/f $rffi?/£f Slit, 

jo (b) £<Dmi£m<v-f$zffi%Lxh7v'??j[ii}ic3zm 

(C) ccqx^-X$\ WiB?K1S»Si:t±K»W»i:Sft 

5MT-o<5n, ^gpfcis»ga[s^««&-r3«i595« 
.(d) cooBawai/soffiKttJHwatffiw^n^n* 

MWt 3 Faic*3«k-3»cAnX-r3XSi:> ^rd^SCi: 

7] s«t, c«ss±tcig»e.n, mm 
40 ttM^mcimntu? zm&gmwx-o < ztircmm f 9 

SPW<fc D ^>iE < , fr~3im&<D#ftX-o < ?>tlfc7j- F 
wmttt. ^rRfflb, ifBTjr-F/^FastftoT^ 
^«tiil±. XfBfiSftSP^^^ffiL^l/^v Xtt. ±IBIB 

&$z#tfmft>nx^%maa.7 : '(x?\cttLx, mntt 

sie,nT<38^ji*if^7 ? -^aL, T-zmm 
so znrcm y - k^w FESS^^LTButais^-y f 
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iBfcMttrifiMcafcjWWEsnftiBi <o«ttJi£, 
Btfi:«tmoatii«: J: o mtt ssg 2 <a«i£M t , 
c<om2 (omam t ±e» 1 osittji t on t m as n 

[0001] 

[0 0 0 2] 

^©#tf«r^LT^0> 4'&t> J £-<DffifB8S&fi«>lfr±fc: 
JWf*##;fcftTVS. 

[0 0 0 3] tt&gBSi*. mfrw K*»6S6^-r«e^ 
*ff v\ e OCBWEW*»6C»W1.*»caB*-*-*«^ 

[0 0 0 4] B«KK*«MI«tr*±Ttt, m 1 ic, tt 

•rsct^ ib« asao ««h^ 

Ml* (x^--»^*) t»<r«ci:, Jg3fc, «**\ 
gpcotcc* ^S^ffiM-rscii:, Jg4 

[0 0 0 5] Sfc, fKMEflWBfr&OfK'WfffeM 
[0 0 0 6] ±fBLfcfB«S£^g«i«^j»t^9&ffi 
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[000 7] |fel5fr57U y^>y*ffi«ft-r***fc 

rob. $57 y v^ttfcji&AJ&fettofes tvvtm 
[0008] $rc, Fo&B&iMc-^-ni, ss$s 

m^xnnT^zotfmviT'&Zo ass 

^JKW'N-y FO««WiWmc§iJPI$tiSOT\ ctife 
i£ F v-y ^{k©ISfllllSi::&c>T</' > S„ 

20 [0 00 9] mmm.h^<y*yi?{t<D— ^/yn-f 

#PJ¥2-2 0 1 7 3 O^fglcPJ^tlST^X 
^U-hh7'^t^2„ C*U±, ^J6«E§S-r-f X^S 

ERM (Pre Embossed Rigid Magnetic) f-f 

XfcLfctfoTfSttnfcf, SfSStfO. 0 1 /im^"-^ 
50 )B*oWlltfEft**S"r S c £ 7b^T-€ So 

[0 0 10] LfrL*#e>, _htBO PER M-r -i" X^ lc 
fc^Tli^-FV^^F^r^-rasWTb^SOP^XFT*^ 

[0 0 1 1 ] fflf2- 1 8 9 7 1 5^a*tttx Wsi. 
fcHflttX^V/^-«rffb^TS^LTW«l±®{cti 

KOJP5*iS<-S3'S^^^ «^HG«tfBtt7%& 

LT^$nTV^S^ita§XfB8'NO^^aeT-35 
50 So 
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[0 0 1 2 ] £/c, <®m¥ 5-205257 ^&$B»C 

v Fi:ft-r&ffi#«§g£ nTi/^s„ L*>>L.fttf£, c« 

fl£*S«T*fcl::i!f- F^V FfcESW©Sa»*tefliLT 
i^Sfc*!). i^Kfttf- F/O F*JBj*-TS t £tf BITT 
fetK Sfc, EgF^-y^ttf-F^vF^JgJW^ 

cooi3] riM^sj tit, nsnsa 

©«tt(*»it©««fitaii«««i«OlftI* i:S*«tt*© 
Kfl:©ft*©«tt«ftftfcfla?LT£fl: , r«8i* (AM 
r) , (b) ^Ktts^LTfflJi^nrcffliffiiKosK 
{fcwfflWftSTfitfia^Eifras* cgmr) 

[0014] asust^ Kfcffl^6nsa«tf*o#es 

]kh,tcXWW7Wm. WIASf C o F e/C u/Co 
fty5ia7-«fi, 0M*.fcfN i Fe/Ag, ^SSCOHS 
ttAXjfrFWfii, WAtf (Co/Cu) ni> <D 4«S 

[0015] cn^©-5^#»a^ifi«Dfe<ott^?^ 

KOflMfflffT ft t> * if £«^*/Nfc JOB* s ±T 

[0 0 16] £fc, ^-a^-#Btfc«ttAXJ»?«| 

e -IS 1 0 k O e t><DA*ftfl85¥%g-rSfci?K «&/hft 
[0 0 17]KT\ ftSOe^OJtttW/hSftaif 

ftfa*fc£oTS^fiK4W£fbt-sfcc3K:;&»3, * 

iira? * T :ro©«ttf* »«K>«{fc<z> fflfcfWft A £H« 

wren* rfiSfbm^Kj i:*E-rs. sgftasw©^ 
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[0 0 18] ±IBLfc«{kHje«t«iffclHl«Kl80«ffc* 

o©73j*^^?nrt,>So mi ic-t^xnmc£-}T 

[0 0 19] 

X«l?tt«ffcHJ£§l»c*f LT » ^«®{t73 lSl*iSMi«* 

[0 0 2 0] -7j, Sit©/^KIi/W7X4i^SS 
ttTtt, F«§t«}ttf«3«{tLTSjfi7n-t:XX;fg 
ftjWtttaU £«c^-y F«««f5i:ttfBllT*5 

[0021] jcui, aiKatnaftjRiPs^^ffiffl-r 

^7X©fig1££li{*ftft#afc:-pi^T, Xlfy;W7 

0K*«M4«ISt«»lRl*fcjttbT^*ft!fe:-r*ci:*«, i&Jg 

[0022] *«w<obw«. K7Vy 
aflt'Ny FWteSStftKta* 

[0 0 2 3] Sfc, *«W©BWtt, ie*Ktt#it«!>« 
*©^ilKMf2«St> L < ttSttMBSte: feiSffl-r S c i; «« 

[0024] ^?,ic, mm.m.%m%m 
amm^y FtcA^ft-trvxw^gs-rctA^T**. 

-N-y F*aBai?**«*-7*^x^acf j t©«ii*tt*« 

50 [ 0 0 2 5 ] £ 5 fc. B <f ^ F7 U >S? 
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^- ^ > ^isa * immmomft**imt -r 
[0026] s&fc, ^aa-eme* 
[0027] ^ssat^saa-rwx^tt. g«fc> C 

*5*cmtiotu weatttawt froswtt 

©*m-PO< ?>:ftfc;*r-F/Vy FS&tffc, SrJIdU ± 
[0 0 2 8] *5K8fc«S««'r^x^©8Bi*jStt. 

i£6m&m*f&m*&zmt, (to coD«ttJBo-» 
icms-r sa2» h77 * w*ssT a 5tr— f^> fx^ 

"-X*/**— vj&jg-rsiSi^ (c) CO*'-K^y 
FX^-X$\ MfB&ttg£&f-&tt*m<J;Dt>«<.. 
jb>olffiBH4©«^e.*S*f- F/O FS&trcSifcTI 
it, (d) c©3ff-F/OFap«atftWB«ttJiO* 

*U *ffiz.2> ££*<&&£■?%>* 
[0 0 2 9] Jtffljff-F/^Fattftt, -rV X^SlSlC 

[0 0 3 0] *;fe, FV*> FSIfitffci:, #«it©ra:a 
Wm?T*€Tl^.5Ci:tfM3;L<, S iOz , Ala O 
3 , T i O2 <73.J;^*g?{t;ft. S 13 N4 , A 1 N, T 

i N©«fc5ftS<B», T i C©«J;5ae?{fc1tK B NOi 
3*Wfb», fcSl^HX^, CHf, C FJSOS^vr 

n^a-^fk-a^T-T'^Ti/^c a*- f 

F9s«*«#«tt"e*s;fc», h'y y vstoisiH 

? (CSS) Bttfcfttu S6fc«»*©SHI«Ea^nS 
[003 1] #ISW<0)8^7^X*fc:i3l,">T«. flSttSB 

1ST-*!), ^K7'jyfyjt«u 
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[0 0 3 2] CCT\ T ^smicSR j ©*«H\ 

[0 0 3 3] A«0dBa±S£tt*»iH4>%*£ 
LT, E»»»iBOiei±'r*te'B«BEa««OlfiI± 1 t>* 

if 5 c t s o <i ni±fBa«ttgp*f «mttt3if>- f 

[003 4] IE«KttgP«<DHflg|5tcffi46jiStiT^a 

f^> b'ffltttm&gmmtt^mmc^tmttti 

tf> IB»»©±h:B#«tt««»*»W-a<Tfc«fc<ft 

SffitftjlSjtlT^-a-aW^ti, A*- F^V FttttUKJK 
*\y KSKft-rstf-Y FU-;l/©tSWJ*feo 8 *«3s « 

30 mmiirt- F/^V F8Wfc|B|tJ«Kfr6ft*HK#f«tt 

[0 0 3 5] ? e,»c, K^y FSWwtt^glnUu 
8ttaW«)«fflSSiJ: 0 lr>85 

FawttcaKttawfcit^TWjKWfcjftatt**^* 
c t l < . vcmmt. Lt'M < t fcieaflaftgp 

*f * 9 ktf »S Li>. £<0* 

[0036] M&miti.Tii, mm<omm.^^^\rL 

ffl^e.txTI/->5 C o^if^, mx.l£C o N i P t , Co 
Pt, CoPtCr, CoTaCr, CoNiCr, ^ 

%(ommmmm#ftt Lxfmstir^& c o c r , 

CoPtO, ftllft^fT-feSc tA>c,SMIEa» 
^tLTW^?tlTV^SB a7i7^ FeltL 
<ttCo ^S?^rS!Sv h y ^ X*»c»f($-e-fc0«lft 

50 [0037] ieaaittsi5*ttoTitbtc«s«^ifigf 
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mm^nx^^t)\ &&L<itmft&mctti,xitm 
mmmtLTN i p, c r w. mmmmcMLxitm 
mmj&f8.mz.LTT$mm*m. w*«n i f emmm 

[0 0 3 8] *56Wfc«S««-r-fXf 14. C 

[0 0 3 9] #^fc:«S««7VX*©BiiafB;«4, 
vMtSISt, (C) CCX^-XSr, bn!BJ814# 

*««&^-a«sawpttfc-rnjei:s (d> ccoKesp 
[0040] rh^-y?jjmcnnmcmmt&_i t 

[004 1 ] Sfc, T KUX1H8W-#fflH8*«5» 

vmfromsmtti h^-y?j]&icmmmcmwii>x^ 

[0 0 4 2] lK5gP«^€.^gP (*\* KjJW 

[0043] set, w.n.TjT-.tii, fcrncfctxy 
mm, umm, mmmm*®x.x*>&\,^ 

[0 0 4 4] «H£SP#ta±, Co- P. Co-Ni-P 
*-y*IS, Co-Niim Ba7!7^hXA^ 
BM, C o - P t , C o - C r , C o - N i - C r , Co 
-Cr-Ta, Co-N i-P tflColX^'^I?: 

[0 0 4 5] fifrBSiWi, H<OlB»Mt*fc«ko 
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li2>££lc£-3Xt>mMnjmX'&2>o #J*.(f, mE&tt 
tLT7i7-/H, SmCol, NdFeB^fflA 
;l/*&6tt^«§t{fcLTffl^T&<fc<, Pt/Co^ 
iSL MnBil T b Col, T b F e C ol^CD 

n*mi->x$>&\,\ 

[oo4 6] *mwic&zmmmmmi±, »«t, c 

iSfcRttSfu tMB«1M»f fro*«tt 
©#fiT-3< snftif- F/O KaWi, *JH»U ± 

t-^iil, 7 s — ^teastifcflWR^u— f^ ng 
20 ett«^y Fttxtr>/^i/^a!o«[*a*i*F**« 

mz-x^zcttt&mt-tZo 

[0 0 4 7] 

*mi<om4<Dmt&<o&f&ic-3^xmm-?Zo 

30 [0 0 4 8] @ 1 «#?S!H«^$^Jk:&3««-r -T X * 
O— »*^-Ti£7vfJ«@-Z?feS. 0tp>CT?9P^l a 14S 
«F92l±IBfiW***>-r. a3liJl2tt, !B»h9 
y*^fc»MIW*a , rE»«tt»*f 2 a fc, £«tt 
ttffl$W2 a©MteSai&*nfcffiS«fl:fflW2 a tag 
45Wfi*>548*-K^yKaii#4 at, £r§-A,T'<^ 
S„ Ccr>J;7lCfB^«2t^^T{i, iKttSPtt2a£yj 
- hVt:/ F«S# 4 a t ^t"^ X ^^g^i^Jfe: h 7 ^ fcf 
•y^^r 1 ^Wt LTSWWtciEHJcffiJiJSnTl-'So 

[0049] mvi<Dmmmis.§m2 »<Dmt^t>mm 

40 h^y t L, F/^> F35# 4 a coifs 

t-rat, h^-y^tf-y^a (t+o T*#Ae,n, a 
mmcommzm^-tzmyimmmmEMmi* (t + 

G) xBT'-^-A&tlSo **SSWI»c*3l/^Tt±, f^'Xi' 
SSl atLTli2. Sl'^-y-^XOfc^^ffll^, IB 
S5h7-y^$gT5: 1 . 8±0. 1 ,x m, y?- F/^V Fipg 
G?:0. 2±0. 1 ;tmt Lfco cn?>t4, IB»-b;K0 
rx^^hit (h^-y^tr-y^/«Slf -y htT-y^) * 

mfi<o8t%ME.&y i -<X'?mmic 1 ot l, t^7-\i?) 
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(zcav) ^s^ffi-rstb/cii^ mmmmt 

1. 5G b p s ilifi, f^X^2«t4l<DH7Y7T 
ttE«SJi«'l. 5 GB, F^-y * kf-y^tctgii 

[0050] ^c, ^-ae^egLfctfe-HB^rV 
I&ifctil, CoPt (2 0I?%Pt) *-y>y 

f*;sq i »nx^7 f Lxmmtm 2 0 n m ©ffii*i6B{t 

* — ?V h^r 1 »HXA7 ^LTIKJPiK) 1 OnmfflS i 
O2 «*Jg«UT«l»?aLfco 

[0051] ccommik£>7 : -<z.?cDs i 02 m 

±lctfi?BUi?X F 3^5 0 nmXtfva- h bT^" 

lOHA-yf-fy^SSSi^T, f-fXi- 1 
«tT?leHte£'tffc#?K h7-y»lf^2/(m, Steffi 
0. 2 /im (**- hVSVKa5 4 aCOitgGi , Gz , 
G 3> - Gn) •t*lsi?7>h3&nmmi>fco 7 

Hl&JIKGlLTfBiiUI 2 a ±»C|B|ii>P3*?© UiSX h/<f 
-^ttB&Ltco F I G 2tc^-r«fc5fc, 12®* 2 ©IB 
®h^-y^g|52 aliS i Oz I^LTWX«i3 

j?-hvoH»4 atcffi^-rsgp^as i 02 m> 

*T'«IJtlU->'X Ftifttl^ttHgtCifcof;:. 

[0 0 5 2]^!C, CCOUi/X h'^f— y^tt^f-C 
X^l^RI ESSF^CgAU CHFa yjXSrfli^T 
S i 02 M**93 0»IH|«»SlStt-i'*Vx«y^vyu 
tzo 2f- h'^> FSB 4 a QGflUB 2 a *atBS*fc« 
fc, f-f X^ % l/i^X h 7 7 tcS A I/, IB 

«JF^<y^g|52 aiWbv'Xh/^^-V^^LfCo 

[0 0 5 3] S i 02 i;^-y*ttsf^x 

^«rR I E$fflrt»c«AU 2 0 0 "CtcAn 

it^ ^tHjgftsm^^^t-rsig^^xy^ 

Xv^fflt,^ C o P t jR&ft l »BfftfgJ5tt-f*yi 

tlCfcOs F I G 3tgU5t, ISiO^Co P tfB 
g!2a ©ffiSrat-^W**- FV<V KX^-X^^Sc 
Lfzo £S>tC, F I G 4lCm?£olC Tvis^ymW 
tc<fc t) 1^>*X F 3 £Bfc£L/c 0 

[0 0 5 4] <fc»C, A-hV^FX^-X^tOf-fX 
<7*X/^y^^BrtfcSAU, **-HM>KX^-X^ 
S^CH£5$T'iiQ2#|!ax^->/*U F I G 5 Ic^if 

<fc?»c, ^rx^Bfr&s i 02 IT-Soft. cft£ri& 
SP«2 a<D±M#s?tfit-3:i:T-i^3 o#^7Vx*®£• 
^tzS i O2 K4«r¥S{frSo ^©ISai, F I G 6 

^■r<fc ? mvt<Dmmm&&# 2 a fvsv k 

SW4 a^H^Mtcfe^^nfc-r-f Xi7 1 tff#e,tl 



(7) <ftffl¥-9-9 7 4 1 9 

/2 

/Co 

[0 0 5 5] fte.nTc-^-f x^ 1 co-^mmu 

? IB»«E1f SW 2atA*- KMV Kgm 4ai(ig 
[0 0 5 6] &*5. **SS0IJfc*5WS h-*;l/7o-trX 

io [0057] sfc. ±mnmMT>i,m&mw'--^ 
^tt«tt«±fcs 102 *WiVz>!&mt%.<. is&l->~ 

5 'J V^t J; D/^-^V^LT^X t-^^L, S 

1 O2 ^mtt>^-(^^^V-y->^ttil£^\ fete 

[0 0 5 8] «EttK«r/^^--v^-raiScovx^fes 
20 mitf- K^V K&/3c-r#**»cH S i O2 J-iWcjSMStc 

#J:lr\, BBSyo-fe^±«Wk:»«ti:IKestifx Wit 
fcf N TX^fcC^ffl^S^liK^-X^XT'VX^ 

[0 0 5 9] ±EUfc8lifi3SFffi»c*-3TiSffbfc*aW 

5frfc-r**H!S|***8fcl,fc. J-XTfcfaxE-rs 

iO JfcSWfcSeoTfK^IB^^X^^fiKLTIl^cfmffi 

^T, ^XS^±ICC o P t^ttH^rX/^-y^Jg^cb 
fcS»T?Bt»JtBLfcfe© Jt^-rX^AtBSIB 
■T2.) 2 0 nmCDC o P tfB^/lt 1 0 n mOD S i 

02 M («*^fc*s^Ttt«MiLT«fl&rS) 
X/^y^LfcSPgT'BltJUlbfcfe© (JMP*, Jt^x^X 
* B iBSfBT 3) «2««T-fe5„ 

[0 0 6 0] JXT, *5£WV>mffimim2> : r-<X? (IX 
T, USSMr^XirCtl,^) i:, Jttg-r-r X^7 A&tf 

40 Bi:teo^Tt(Kb«:ts»u:oi-'T»iwr*. 

[006 1] Jfe-f, »?.ti/c-r^X^7-9->^;l/i:#4r|5) 

[0 0 6 2] V S Mi9J^^r0 1 t^Lfc^ffirt^FECIB 
@ F =? -y ^ fcTtT^/^lo] i: mm fa<V~W *) T-ffl^ L 
jo fc^S. Jt^x-rX^A&t/BT-liF^-y^^fT/sl&li: 
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mrnxft-v v s M)i<-yic%m.Mimz>ti%;fr-?tci)K 
mm?* x * c mi. fBswoatttflmoaifbfit h 5 

[0063] mm<te>±%z&, nrnm^-i^c^ 

Jt&T^fX^A, BtttD6 50emu/cci:ti 
[006 4] «®77li, iti&TVX^AfcBiOflflrCHi 

#?*8flniL;fcl§£-#2. 5kOe, h =? -y V £ mmft ft 
t«ISt«Hl*nbfc»&*« 1 • 5kOet, JgRgjfftt* 

Xft \cw.m?znx*mn<»Mmm xwrnma 

Set tfWfl L/co 
[0 0 6 5] &»C X HSS«flJi:it®ffl(D2. 5^1/^^ 

x^ ouyvA^bim^Ltc) ^m^^^mmm 

S£»tt#fT o fco IKM-n -y K b ^ <y * » 

±T\ BJJ'W Y<D h^v<?mi$mm3L£t>lC2 ti m 

t u j^iiiiEi^fcfettssijre^WTV c 

ttt^X-CX^AT'ttO. 04/imtU ttlSf-fXi' 
BT'tiO. 0 3/imtU Mr-fXi'ffc'NyF-^ 

.[oo66] jt-r , k =y -y * > 7is.mmmv$sm*mi£ 

«y ^tcm^IBgi^tfi/\ IS^L^oit h^-y^lc'N 

* OCa«^*^SBt S£T £ <fc 7 K £ o fcemctt L 
T, ^fgB^&M-r ^ X ? ti^IBiitf h^-y^T'^ 

(Dmn.-Tj x?T'imi&<v Y^^yxmrn-r^m^ict 
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7FUXffi^t>7^X^ffr£B$cDlKft^* 
[0 0 6 7] 01 t^-r«fcd*Mh^y^tf -y^ 

* A, B fti'N'y Kh7-y ^(@<0M®Jtcv^^^ y * 
7*— Xv-r^nxa-y OWT^ MFMtl^) T*f? 

2 ^ mSlg-roco+J-'i' Yy V >iS*¥££.Ltc 
fettle, 2. 2 /im@S;t:7^-y^L&<,^{g^m*l 
#3? tSffi b& *^ -p fcO te^ LT . *^H^« f-f 
X^T'tiMFMii1?li^<^ YyV l/i?<D5£mm 

20 [0 0 6 8] 3*0 h^<y^tr|5|— 

asa-em^tafi«rtf v\ « h ^ -y Z lc l . 5 

[0 0 6 9] ^t, 2f:^£05e,^s%mo-o^e> 
iO *^C-rS@WT% Sfefifi^-CX^C, Jti&TVX^AR 
t>*B«DHa«<0x'i'X^^n>^^ hX^f- hXh -yy 

tt^^fc c s sum*? 1 * *t?<Dmm&W}frt>j&& 
h w^coitetx-c x^ a ■(? t4»w/«airpi8»^iHi*' 

SCI 0»tl,^a»a:fl*^L, t8!*^ii<0«HMt;l' 
7J > h ^1575"^*^ SitS-r^ X ^ B a 5 7J/^X^ 

fc:»UT*5S80«ttBI±k:tt«WB*W«a:t'«« t S i 

-TX7B tra«Otfi*3y#5n, 
»«ttB*6tiftft»oft. cftlcJ;9!yffi0ij7VX7C 

?{ttz±X' t &mxio zct ^fiiig* tut. 

[0 0 7 0] ?^IC> fl^0Bft»jRjf^9 Kfl^T-O 
50 @<414«r*U-r -5 g WT-S^ -y FJcfflm L/c«.^T-^ 
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[0 0 7 1 ] £7c. immtOT^X? B TttSfttefi 1 * 

(£f8ftT*»m^tfg«U ftitf^y Flcfl*LTSWt 

[0 0 7 2] -7?, *Wff!I"r>rX^CTtt««3fefT^ 
B^m^3afit±J¥±«F«fc H10 %@JgffiTbfc^cD 

»ftoid:««ttoera#tHMtt<)/r-- f^> F-enm 
[0073] ±9E(omB&mxmEmmmsmt uco 

P t *JB(,\ ^cTftWI^^t^t^tco^T^)^ 

iBSWBfc LTCoNiPt, CoCrP 
t, CoTaCr, CoNiCr, mWMikW CoCr 
^a*lC^£<I£tfT*i££o Sfc* TttfcN i p^ 
•y**^C rBElRlSJWmSl^iN i F e<HKttM«tf 

[0 0 7 4] 5J^K^yK«WiHlM8 6 

■fffiV*tt©3ff-F/OF«P«4 b£:fl8tt£B«2 a COB 
»©3i*S^R»Tfe±l>o <KDcfc"5ft^F^^vFBP 
«4bt±, iHtt§P»2 aa>«AEA«m£^k:m> > r 

^ti§o ft£k #-F/S>F«W4 btt«BfBSV*« 

[0075] msicTT^^oi^ mffimm&tt<D 

15- F^> Vmt 4 c £r&ttSW 2 c <DTJj<DTmm 5 
«^*fbTt>C^<t-535:^f-F/^FSP»4 c^BOl? 

[0076] s^ic m9\c*?&*>\c. mvmmFi& 

F/tVFBW 4 d^gffil a^-gP^AOiiCF 

ffil a<0&*ST*C^<fc?ft;tf-F^VF^4 d£Jg 

[0 07 7] cfctuf. F/SV FSPtffc: 

ctt)ISSKftSI5««:mHc»SI*rs<li:T% *M F7U 



(9) «fBB¥ 9 - 9 7 4 l 9 

[0 0 7 8] *§H6WU:j;ntf. C!WiT»fcK« 

mmzmmtzm Lximm&m*mmmmttfo<Dm 
zicmfe-?z><Dt>mMic**), mmmtbx*mzmmT& 
w ic&mMmm*mw?%mLxmmn£mn*&*bz>z 

*T3C£lCcJ:t> c s SWtt^ipgJc[R]±*rSci^^T€ 

s<e>t% m^micimmtmyj^MLx^+^ic^m 
jffijt^^-F/^Fgp«^sffl*rn 

[0 0 7 9] 010-01 3«r#fiaUft^&«» 

20 [0 0 8 0] m \ «§CfESS«2 o<o 

^^yf-7;i/_hicf^x^ l ^ifl^n, xvfvF/i/ 
^e— ^2 1 iCcfcoTf^X* i ^xeviEitesnsj:^ 
IcfcoT^So F2 2ti7-A2 8<D5fc8gSPlc 

— * (VCM) 2 9lCcfcoTj^ntMc 
[0 0 8 1 ] m 1 1 te^iMldfc:* V-f ^O^O-fe^lt 
3 5tfu X^K;i/H7^3K VCMK7^3 
9. A-Kf-fX^K7^7 (HDD) 

^a^D^^35ti, V CM 2 9(DW}ft&#mtZ>rcV> 
£«S>3 o oomtoitv^U ^fcfrftS — If- 

£ Mm^ * D / A L T V C M F 7 / ^ 3 9 (DfflmiC 

TCDVCM2 9*mmmfflU i^7K2 2^rYX 

^0 K1-5<fc9lC *2 1 RIfXlfVF;l/F^^^3 1 

[0 0 8 2] f^M/i*HiL©jait)V>r 

ott^o *T^t>^, ^^0^-^3 5(4, HD 
DDyhD-73 3^{f^^t) f-fX^Uc 

3 2*fn,xm^v F2 2tc3M^o — HDDnv 
hn-7 3 Sti^Xh-O^— X3 4*ftLXW 
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£fr?>H D I-D-7 3 3tcA77£tU COlXfir 

DDayhP-73 3lcfe^?tl3 0 &:fe\ 7-A2 8 

[0 0 8 3] 012, 1 3$:#!SL&#i=.l8§l'N 

•y KtCOt^Tl^-r^o 

[0084] 01 2 aa^vy K^l- -y h22 COICJIW 
««*«a;«k:^LftBa-p**. IK^-y h 2 70 

2 IcteiEfiS'N-y F 2 3*3<fcO r Sl£'N>y F 2 4 tfjgajn 
Tl^S„ ES'vy F2 3«fflSffll/^nTI/^<fc-9*IS 

ffiftgf'Ny Ft'SS, COffiS^y K2 3«u ^f2 5 
Sr^LTfEtlT'y:/ (H^-f) *»6f-*fll^lC|Sl5 

[008 5] B£-\-y F 2 4 «X W7S!K«gia 
(GMRAyK) COSS'W F2 4tiH^ 20 

^ -y F 2 4 (DM R HI? tCtiifS^ 2 6^ LT-tr >X|§] 

«*&SnSJ:?lc&-DT^So 
[0 0 8 6] 01 3tC^-T<fc'9lC, fg§i*"\-y F2 3<D7, 30 
fcrv/VK/l!MRjR?«\ kTVS ORlOltM) 2 3 
a, 7U-J1 (fg2<D&14») 2 3b, #«Ett»SB2 

3 c, Mt/fc: 1 *f<£>y— F2 3 d*{t*Tl^S. tf^Jl 

2 3 aliiaf^Xy 1 OffltSiSTjI&HClKfk^Hffi? 
tiTl>*. 7U-I2 3 btt«ffc*«9l*n«lf»cJ:5afl: 
"fS„ IBKttWt»2 3 ca^yf2 3 a t7U-i2 

3 b tOUa^jfA^nT^Sc 1 ftOU- F2 3 dtifc? 
VI2 3 a«F^-y*i|g7jfaP5Wfcg^£ftTV-<S 0 

*u— F2 3 dti*«KF2 5tf?ti« r ntttisn-r<r-> 

S„ &«?2 5ttU-F9-f h@B3 21C&3§?£tiT^ 40 

So 

[0 0 8 7] kTvS2 3 a4o<fct>*7U-M2 3 btif^Jx. 

ifco-Fe»f,4t), im&mmm 23c 

Cugii^45 s CCT% 7U-12 3 at±h^-y^$i 

tlT<^S„ M^K^IBMS'N-y F2 3©MR^tcp*n 
tS£, 7'J-I2 3 b<DM{t?5fa1*m&*), C«D7'J 
-12 3 b©fiatfk73(Sli:kr>M2 3 a C0ffifk77lfi]i<OBi 
1 *fcD 'J - F 2 3 d fflT'M.TzM R iit^aM&in; 
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[0 0 8 8] 01 4-01 9;&#BgL&tf?>#fg 

[0 0 8 9] 01 4&CT??F^1 a«g&, ^2l±faMS 

«re 1 1 tt«5Sttt» 1 2 UflB8flM£gBtf 
n^ti?x-r 0 *am*?ttGMH£tftt 1 2 £ LT 2 
0 n m/f© C o P t fifcBSW 1 1 fc LT 2 0 n m 

JpCDT bC oBI*. S«l atLT2. S-fV^gOtf 

[0090] tB»» 2 &«B6a5# 1 1 1 wamfessm 1 

2fc*T f -fX^¥S73l^t^Hlc<i^T^So IE^fl814 
SP«1 2l±fB»h^-y^T 1 , T2, -Tn^ftlfft 

»&su i i tt.wffimn*¥$&?zmmh7y 

trfflmmMl, M2, •Mn^*i^n^/jELT^S„ 

[009 1 ] -73, «E6gP# 1 1 «5S{fc«lRl£li:, «ffl 
tiKMrtT'fBSIF-7-y^T 1 , T2, •■•TntllfS 

s„ ^taaTb^T^-p.Ttafiim^T'feoTfe 

[0 0 9 2] 01 4lc^-riK»-r'CX^ 1 Dli, 
7Xlii a±ic$fc-r ;s p«&c o p tMXK-^yy 

^tioTMU a^UTS i 02 1 0nmi!)l 
ifST'^-TSo 9l^T\ S i Oz )g±(;:^Xh^X 

ns b-fDtSI^fflLTn V-fe > bV y ^ tc Ui/ 

[0 0 9 3] ^fc, R I EHBrtlcSffi 1 ^At> 09 
MCHFa ^X»^TS i Ozl^lyf 

U CoP t^±lcs i O2 /*Z->%&]$.TZo 

r-R i Emwic&*)mx-t&&m*^M{tmm<Dm&jsx 
•TSo 

[0 0 9 4] X/^y^SB^t^TSl^W»cffl 

mm®, (t b ; 2 zm^%mm tt&v>&umti c 1 o 

k O egg) COT b C ommMitmtt 2 0 n m<DKJPS 

Kttg|5« 1 2±lC^^tl/-c^*T b C ol^if 

[0 0 9 5] atCSWl 1 £LTffl(WcT b C o^t±IN 
SH^t?fBS«t1SgP« 1 2 fcffl^fc CoPtliH 
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[0 0 9 6] £CZX\ ffStlfcxW-X^^rfFffifC^-r 

smjfciK5gp« okcjr 1 1 <Dmm<ttfo*ti&-t 

fLt> Sffitc^bTSit^fB^W^eJinLT 1 h7 
•y^S»i:fa«fiSWO(6]**±TK^^*^e», TbC 
o.Ml lfciMM*U— 9'Jt^3tfiSI*LTM©fllft*± 
l&l*fcU<«Tlfimfc:i Y*7V>?\z.Wr>— 8«cg&K., 2 

nv-fe^FU y^fcittofco c©«fc5lcLT?K©Jil l 
[009 7] 01 5«{K«-r^X^ 1 D^iPffiWifcfCffl 

[0098] mitmmm4 1 *5&xfM{km%M4 2 tea 

C o F e «&, ^ftttlfJKttM 7 tctt C u £\ 
Hi8fCliF eMn«r, «1S)3i6 UlliC u K^m^fc* 

[0 0 9 9] ^tcfflv^c-N-y F*t±±gPfc:«6ili&£JK» 
~>-;l/ F* tlH^T^H^^fefc CoZrNbl, fESi^ 
fyy^UN i F fe±»««*J&aL;fc 
D x OR • F 5 * 2 /i m £ Lfco 

a^wx^^iaig^-a-Taai^y K«rr?±fio. 04 
«tt«# 1 2 freoasta^tasaw 1 1 a»s©«$n 

M^i:ttS*S©T\ £ < »c-9--#7^ h L&i, 

[0100] 01 etc^'Tcfc^fc, ±iB©fiBMfi 

1 Dfcff^©fBSff^fTofeo 01 6tt»f|«p0>*SB 
SttMtoCS F^ y i-±^SRtS^7 K«D«Mt@(B« 

[0101] tmrns^otma^mtatm^-y k 

*S6'X<DSSj§m (01 5<D*^T*?Kffc;lHlfe8i4 1 eptc 
0^bfc^Sitc«LTS^<O|&i^tfflm) £K<fcoTfE 



(11) W9-9 7 4 1 9 

[0102] IBWftf^feff di:«<fcR«Ka»»6o 

iXMimnm* lvwttmu aswafbLTS* 
mm 8 ©«tft75ri^«^{t«ft^ n&fr o fco 

[0103] F^-y^T2 icmt&TZ F ^ •>> ? T 3 T'tt 
f^«*fe«^te»s ^tlel«gK4 l«73«{t^|pJ#l±F^ 

•^T2tT3t l± WfcOT* * o < MjBtt < Efltlf 

[0 10 4] n&\y FteWMftZKOh^vtriy 
«5>*fE»© F 9 y f^Ltbf-f X ^^S^lPltcMo 
F^-y^1#14^ii^fci^m. F7>y^tr-y^(02 

SC tAW^^t^ofCo Sfc, CS SKR^JRDiSU 
20 fc„ fc*£U ifWWJ*vh%l^LTCS St£ 

m^mi i 2 * d fc«KT»*ntf „ «5»*f 1 1 tftf^ 

[0 10 5] C S SWtt^|Rl±-rS±-eiifiS6 

g|5*t 1 1 t LTT b C oOf^Dfc^i^ F^<£>8£5 

30 **«9fcfflvfcTbCoSBl5»©«^«, Mtf*ffi±fci 
OnmgfiCS i O2 WKUUit&**<D1fiXm±a&3L 

[0 10 6] Ofc«0d) JX±> *KW©Jlft«*W«K U 

ffl^^TKegPM^fc^l/^^x^X^^^U Cti 
*±aS*M0BMW>7 f -< , X* 1 D t(Bl^}cfmLfc„ Jt« 
M-rVXi? A*^XJi^±t 2 0 n m<DC o P 
tfESS/lt lOnmdS i 02 SMM^rX/^y^^ 
U J E-0±fC7 ? wX^ 1 DlcM^K<Dtf5im<Q)Vzr>Jfi 

It. ^7 F*r?±»^r0 . 0 3 (i m LT'N-y F*/^ -f-f 

IB] Ulcbfc 

[0 10 7] itK^J-ri'X^^P.'N-y F*OJKft|sIfiK4 

1 ^m&?zmmtmmvmxit-7y?L>rj;(DT\ m 
<m$m4 i«jKft73(fiia¥^w^mTKfkHSK8fc 

«fk@^4 2<DWtm.ft<r>\Pl%, ^^^01 5T*« 
BlcSit^ (a*>e.^) tc|fi]< 0 cntceHLTfESSat 
E?iJ^S^-rsggt, tfct!{0ij7 r -fX^j«^c > <oKW7b< 

50 01 s*\cx&m<Dm^mcfafr'>m'&itMKM$m 



-11- 



21 

^ mti ttn z tat t <D<omi\te&(D¥ftic mm t % m *> 

L^fSftftfrofc 

[0 10 8] it«fi»J-r-CX^tc^l/>Tti+J--^ 

v^tt$8tf»<=>ftftl^©T% »h7'^fM4C 
5 £ t fcfc* V7 U <*-3tBgb77 
* frS ffl£#ft 7 Xft^<Dg Atf* € < ft 3 t V >5 3p 

[0 10 9] JJB©*M^fctt«B»K»«, SKtLt^ 
7X, fe^«ffll£LTCoP tl. m^mtLTT b 

mc a i m<o&mtt, wmmmt 1 2 ic c o c r t 

a, CoNiPt, CoCr. Ba7i7^ ht?£\ S6E 
5SW1 Kc^x^-fh, SmCo, NdFe. MnB 

©ei&»j»w, n i f emniKmm.msm&msztir 
[01 10] «t5ap««)«iBfSjg«fe^fflftsjg 

[0 1 1 1 ] STc, ±E*MPEMiO«*7*-f Xi' 1 DT* 

b\ mutfrni ncm-tr-fx* 1 et«. kcswi 
i a (D&zitmfm&mi I 2 a coUgH- J: < lt 
^s. hi 8»cjivr«k5fc, cpHSJI (TlftB) 5 

^Sffil a tfH^/12 fcfDWfclfrrS-rwX* 1 FT 

mt\ 2b<Dgm£*&ftLrc*>(otLx*>&i\ 

fc, 01 gt/Ttf-fX^l GT«, fi£5gWl 1 CCD 

»**e»«ttaw* 1 2 c «BiJ»<t d ^? < LT^a. 
[0112] ift, xtfv^;i/y«iiix^^K^g*x^ 

K&mmmm*. ^-^^-mm^Lx^mm^ 

[0 1 13] ^^JR©««^X**^->ftlf. fiB 
^T, ±#ft-t>X«^a«T**S«7)T*i«l/>S^^ 

?t?>ft3<0Tx^-U— b<D^ft(^?f£i!ifW£5£LT 
T£. S^-A-y K«jt^®^b?nScDT*^ffilCN'y F 
^lijiT'^Sc S£lctt|ffi6$S!jijliLT, tl^ F7V V 
f*9'>ft^ffigi;b< Bj&6t ft Lfc h 7 -y* V 
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fmm^m tK-oxwh^vt? {tt>m% m ft 0 x ^ o 

KX^- > V ^if)^ t nftfefc 6 L J6 3 o 
[0 114] 

ic* ocajKttaw^s^^fcdd-rsc tT% ■9-1' f? 

U V ^^ipgtc fgMYt £ ft, K h 9 v f ft ^ t ft 

5, «»«!WiR<rt,Kw-xtt*aaT*, ix 

"S- y 7{Wm% t ft K> , *oi if «y Mf >^ ^fb*«3S 

^ t ft t> , ^-&wicis»fea©a^«fttcKi«-r sm^ 

b'^y FgBWOJg^pIftiftfiS^x^ x^st/^-^je 

?3&^ii«$ft5„ 

[0 115] $fc, *«WfcAfttf, |B»»Ta5»ciHB 

tc,SSia^B^iaB^-5^LTfBaS*fKW^®i6S C 
i:*^Mtcft5„ Srtu HSO«r-F/^VFSP#*Sffl 
-TSCictc.fcO c s SBtt*7c1Bic|fii±-rsc:i:^T^ 
20 3<DT\ W*WlcttlKIMa8l^rSlc»LTfc+»fciSffl 
T*So ?c.{c, ^ftw^f- FMV Fgp«-*Sffl-rft 
tfUMSta^Sl'N-y K*7*-f X->ffite««S-e-SC t 

[0 1 16] *JHB«3Baf^X'>tJ:titf, ME^ttl? 

^^Lfc^iftft^BiHgtft-y, B»POliBi«- 
ffl<St;:ftS 0 

30 [0 117] £ <tc-9--#7-r h LiM^t-feoTt 
£5£ L T ^lfjg<7) h 9 -y * V ^K)f^ £ T3CfctfpIftEi- 

fttis •9-1' F7 y v^^ft^iags^n^T^, 
x-s— >>^w^L^-r<fta<oT% ffi^nicttaiG 

[0ffi©ra#fti$iw] 

[01] 0 1 a, xfemnm 1 mMBfmm&w.mrfj 

[0 2] @2t±, fiBEM^X^OSjtTja^rlttl^-rsrc 
40 4?>tcgaS7'a-t:X<?3-Iigfc*?>7 : "'rX^^^-r^6Bfffi 
0. 

[03] 0 3t±> a«-r-rX^<7)Saii73?**SiW-rSfc 
0, 

[04] 0 4t±, fiBEMx-r-x^toSji^^ltiwr-Sfc: 
»tcSBt^a-trX®-xgli:aB S X ^^-TSfW® 

0o 

[05] 0 5«, aE^^x^w^jiTjffi^iKwrsfc 

46t;:S)tya-trX£0-XS»i:*S^wX^^-r®»rffi 
JO 0„ 
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[07] mm, m<DmMB&coM«.7 s -< xtzm-tm 

0r30 o 

[0 8] 0814, {fi©*M^J»©«»^ 



[09] 09«, mcDmffiBmcDm^jxtZTjiTM 



[0i o] 01 oa, mmmmmn^mmmmmo 
[0 1 1 ] 0 1 n4, mmmmmvfflwzizm-tmm 
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(54) MAGNETIC DISK, PRODUCTION OF MAGNETIC DISK AND MAGNETIC RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the density of 
magnetic recording by separating recording magnetic 
members from each other by hard guard band members. 



SOLUTION: A substrate 1a is provided thereon with a 
recording layer 2. This recording layer 2 includes band- 
shaped magnetic members 2a long in the direction of the 
recording tracks and the guard band members 4a 
consisting of different materials embedded between 
these members 2a. The magnetic members 2a and the 
guard band members 4a are periodically and alternately 
arranged with the track pitch as one period in the radial 
direction of the disk in the recording layer 2. The track 
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pitch is given by (T+G) and the effective recording magnetic domain area corresponding to 
the inverse number of the surface density is given by (T*G)xB when the width of the band- 
shaped recording magnetic members 2a, i.e., recording track width, is defined as T and the 
width of the band-shaped guard band members 4a, i.e., guard band width, as G and the 
length of the recording magnetic domains as B. The surface recording density attains about 
1 .5Gbpsi and the storage capacity with the drive of the four surfaces of two sheets of the disk 
attains 1 .5GB when a disk substrate of a 2.5-inch size is used for the disk substrate 1 and the 
red track width T is set at 1 .8±0.Vm and the guard width G at 0.2±0.1nm. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method of the 
magnetic disk mainly used for computer circumference storage, and a magnetic disk, and a magnetic 
recording medium. 
[0002] 

[Description of the Prior Art] The magnetic disk has the features, such as high surface recording density, 
a high data transfer rate, rapid access, high-reliability, and a low price, and is making the mainstream of 
computer circumference storage. The surface recording density of a magnetic disk showed several 10 
times as many elongation as this in the past ten years, and improvement in the surface recording density 
continues to be promising. 

[0003] Magnetic recording makes it a principle to reproduce the signal magnetic field which forms a 
record magnetic-domain train into a magnetic-recording layer, records, and is revealed to the record 
layer exterior from this record magnetic-domain train by the signal magnetic field generated from the 
magnetic head by the magnetic head. When improving surface recording density, it is the point what- 
izing of the record magnetic domain formed into a magnetic-recording layer can be carried out 
[ detailed ] or how the minute magnetic field revealed from a detailed record magnetic domain is 
reproducible to high sensitivity. 

[0004] When making a record magnetic domain detailed, on making it detailed and a twist concrete 
target, the magnetic-head point which touches the 1st recently at a magnetic-recording layer It is in 
narrowing a record (playback) magnetic gap and narrowing the record (playback) magnetic pole width 
of recording track, and the gap (spacing) of a magnetic-head point and a magnetic-recording layer is 
narrowed the 2nd, Positioning [ as much as possible / with high degree of accuracy ]-in predetermined 
record playback location of magnetic-recording layer-magnetic-head point ** is important for reducing a 
blot (fringing) of the record magnetic-domain edge by the magnetic field spatially emitted from a 
magnetic-head point to the 3rd as much as possible, and the 4th. 

[0005] moreover - when carrying out high sensitivity playback of the minute magnetic field from a 
detailed record magnetic domain - playback - the theoretic breakthrough is needed. Since the playback 
principle using a different magneto-resistive effect from the conventional induction playback principle is 
proposed and proved in recent years and research and development of a giant magneto-resistance 
material are furthered further, it is regarded as what makes the mainstream of future minute magnetic 
field playback. 

[0006] The technical point to the densification of the above-mentioned record playback density is a 
matter which is common also with the record playback gestalt (induction playback mold) of the head 
surfacing form using longitudinal data medium adopted by the present magnetic recording, or the record 
playback gestalt (magnetic-reluctance playback mold) of the head contact form using perpendicular data 
medium. 

[0007] It can consider as the policy which reduction-izes fringing, and reduction of the fringe magnetic 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/4/2004 



Page 2 of 16 



field from the arm head by the formation of a ** spacing and reduction-ization of the magnetization 
transition width of face of a record layer can be raised from the former. However, in the conventional 
magnetic disk, since it is impossible, abolishing fringing theoretically needs to consider as the width of 
recording track it is possible to have expected a certain fringe value, and it has become the inhibition 
factor of the formation of a ** truck. 

[0008] Moreover, the present condition is recording a magnetic servo signal and a magnetic address 
signal into a record layer using a servo writer, and carrying out by using this servo information during 
real actuation about positioning of an arm head, after installing a magnetic-recording disk and the 
magnetic head in a drive. However, since tracking precision is restricted to the mechanical precision of 
an arm head as long as a magnetic-recording layer is flat Men who continues simply, this is also the 
inhibition factor of the formation of a ** truck. 

[0009] One approach of the formation of high-degree-of-accuracy tracking is a discrete truck indicated 
by JP,2-201730,A. This prepares physical irregularity in the magnetic-disk substrate beforehand, forms 
a magnetic-recording layer on this, and performs a truck servo using the difference between the signal 
from a crevice, and the signal from heights. By such PERM (Pre Embossed Rigid Magnetic) disk, 
tracking precision is determined in the precision of physical irregularity prepared in a substrate, and 
irregularity can realize high-degree-of-accuracy-ization whose amount of fluctuation is 0.01 -micrometer 
order degree, if it prepares according to an optical disk substrate process. 

[0010] Since the member which makes a guard band in the above-mentioned PERM disk is an elastic 
resist, it is tended alternatively however, to wear only a resist out. It cannot be synthetically said to be 
high-degree-of-accuracy-ized technology from it being necessary to cover the disk surface with a hard 
protective coat, and being hard to form it into a ** spacing, in order to prevent this wear. 
[001 1] The thick film of the organic system represented by the resist is prepared on a substrate, it carries 
out pressing an irregularity-like stamper against it etc., physical irregularity is prepared in the organic 
film upper surface, and magnetic-recording data medium by which a magnetic-substance thin film is 
embedded all over a crevice, and an organic film and a magnetic-substance film make a flat side 
substantially is indicated by JP,2-189715,A. By this magnetic-recording data medium, since an organic 
film exists, for forming an interface invalid layer in the magnetic-substance film lower part thickly, and 
obtaining the magnetic-substance film of a predetermined property, the lower part of a magnetic- 
substance film does not obtain a thick kink colander, and cannot say thickness of a magnetic-substance 
film as densification technology too from superresolution record being difficult. Furthermore, since a 
high permeability film cannot be prepared in the record magnetic-substance film lower part in this 
conventional technology, application to the vertical magnetic recording expected as future high density 
record technology is difficult. 

[0012] Moreover, to the field between recording tracks of a magnetic-recording layer, carry out carrying 
out laser radiation etc., a record function is made to lose, and an ion implantation or the technology to 
make is proposed as the guard band by the Japanese-Patent-Application-No. No. 205257 [ five to ] 
official report. However, with this conventional technology, since the affected zone of a record layer is 
used for a guard band, there is a trouble that it is difficult to form a homogeneous guard band, and the 
boundary of a recording track and a guard band becomes indefinite. 

[0013] By the way, a "magneto-resistive effect 11 is an effect that electric resistance changes with external 
magnetic fields, and there are a phenomenon (AMR) in which the electric resistance value of the 
magnetic-substance thin film for (a) playback changes depending on the relative angle of the sense of 
current and the sense of magnetization of the playback magnetic substance, a phenomenon (GMR) in 
which resistance changes by whenever [ angular relation / of the magnetization between the magnetic 
layers to which the laminating was carried out through the (b) non-magnetic layer ], etc. This has the 
features that playback sensitivity is very high as compared with the conventional induction playback, 
and regenerative-signal reinforcement is not dependent on a head travel speed. 
[0014] Four kinds of the granular structure which distributed the magnetic particle, for example, 
NiFe/Ag, and the magnetic artificial grids structure which carried out the laminating of many magnetic- 
substance thin films and many conductive nonmagnetic thin films by turns, for example, (Co/Cu), n film 
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**, are raised into the spin bulb structure which uses an anisotropy magneto-resistive effect, for 
example, put the conductive nonmagnetic membrane with NiFe monolayer and two magnetic-substance 
thin films as structure of the magnetic substance used for a magnetoresistive head, for example, 
CoFe/Cu/CoFe 3 layer membrane, and a conductive nonmagnetic member. 

[0015] Among these, since the thing of monolayer structure is comparatively simple for creation of an 
element, it is in practical use level, but since resistance rate of change is only about 2% at most, when 
detailed-ization of a record magnetic domain, i.e., micrifying of a playback magnetic field, will progress 
further from now on, it is supposed that it is inadequate in playback sensitivity. 

[0016] Moreover, although granular structure and magnetic artificial grids structure present several 10% 
or more of resistance rate of change and whenever [ expected ] will be very high in the future, when 
obtaining a big resistance change, in order to require the big magnetic field of number kOe- number 
lOkOe, playback of a minute data-medium magnetic field is made difficult in the present condition. 
[0017] Then, the spin bulb structure which presents about 10% of practically sufficient resistance rate of 
change by comparatively small magnetic field change of less than hundreds of Oes attracts attention, and 
the utilization is most expected as a next playback element of monolayer structure. With the relative 
sense of magnetization of two magnetic-substance thin films, the playback principle of spin bulb 
structure is in the place where electrical resistivity changes, and fixes the sense of magnetization of one 
magnetic-substance thin film in fact, and it makes the sense of magnetization of another magnetic- 
substance thin film follow in footsteps of sense of a data-medium magnetic field, changes the relative 
sense relation of magnetization of two magnetic-substance thin films, and it is used for it. For 
immobilization of magnetization of the magnetic-substance thin film of one side, switched connection is 
carried out to this film by using the high magnetic-substance film of coercive force as a magnetization 
fixing film, and it considers as a magnetization fixed film. Since the magnetic-substance thin film of one 
side follows in footsteps of a data-medium magnetic field and the magnetization rotates it, this is already 
written as a "magnetization rotation film" below. If it is important for the sense of magnetization of this 
magnetization rotation film in the condition that there is no data-medium magnetic field to consider as 
the sense and the rectangular condition of magnetization of a magnetization fixed film when securing 
the symmetric property of a regenerative signal, and relation with the sense of a data-medium magnetic 
field is also included The magnetization direction of a magnetization fixed film is set up in the direction 
perpendicular to a data-medium magnetic field and the same direction, i.e., a data-medium side, and, as 
for the magnetization direction of one magnetization rotation film, it is desirable that it is suitable 
crosswise [ of data medium / truck ] in the condition that there is no data-medium magnetic field. 
[0018] Some methods are adopted as the setup of the magnetization direction of the above-mentioned 
magnetization fixed film and a magnetization rotation film. Use of a magnetization fixing film is 
common to a setup of the magnetization direction of a magnetization fixed film, and the following two 
methods are proposed by setup of the magnetization direction of one magnetization rotation film. There 
is a method of using for the 1st the magnetic field generated according to sense current, and there is 
switched connection or the method of carrying out magnetostatic association about the hard film for 
impressing a moderate bias magnetic field to the 2nd also at a magnetization rotation film. 
[0019] 

[Problem(s) to be Solved by the Invention] However, by the method using the former sense current, 
since the bias magnetic field to that high power-ization by high-current-izing cannot be attained since a 
sense current value is prescribed by the bias magnetic field to a magnetization rotation film, and a 
magnetization rotation film acts on the sense which reverses the magnetization direction to a 
magnetization fixed film, it has troubles — it is hard to secure the reliability on actuation. 
[0020] On the other hand, by the method using the latter hard film bias, the membrane structure of an 
arm head is complicated, a manufacture process routing counter increases, and there are troubles, like it 
is difficult to offer an arm head cheaply. 

[0021] As mentioned above, although the example of spin bulb structure was taken and the importance 
of the bias at the time of using a magneto-resistive effect element and a concrete means were explained, 
it is required to make rotation of magnetization into symmetry to the sense of a data-medium magnetic 
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field practically, when using the magneto-resistive effect film of which other structures, when 
preventing waveform distortion, and to a magneto-resistive effect film, with a certain means, bias of the 
magnetic field is carried out and it uses. 

[0022] The purpose of this invention can reduce the side fringe of a record magnetic domain, and is to 
offer the magnetic disk which can raise the positioning accuracy of the magnetic head also at the time of 
a ** spacing, and its manufacture method. 

[0023] Moreover, the purpose of this invention can be set as the thickness which can high-resolution 
record the thickness of a record magnetic-substance film, can be applied also to a future vertical 
magnetic recording or contact record, and is to offer the magnetic disk suitable for especially a magneto- 
resistive effect mold recording head in which high density record is possible, and its manufacture 
method. 

[0024] Furthermore, the purpose of this invention can pass big sense current to the magneto-resistive 
effect mold record reproducing head, and the operational reliability of an arm head can be secured and it 
is to offer the magnetic disk which can manufacture an arm head cheaply, and its manufacture method. 
[0025] Furthermore, the purpose of this invention has few side fringes, and they are to offer the 
magnetic disk which enables actuation of the ** spacing record by which the tracking servo property 
was stabilized, or contact record, and its manufacture method. 

[0026] Furthermore, the purpose of this invention is to offer the magnetic recording medium in which 
high density record is possible with large capacity. 

[0027] The recording track section built with the magnetic member which the magnetic disk concerning 
this invention is formed on a substrate and this substrate, and carries out record playback of the 
information magnetically, The guard band member which was prepared so that it might continue in the 
direction of a truck substantially between said recording track sections which adjoin mutually, and was 
built with the nonmagnetic material more firmly than said magnetic member, It is characterized by 
preparing the magnetic member of different thickness from the thickness of the magnetic member which 
it provides, and the above-mentioned magnetic member does not exist in the lower part field of the 
above-mentioned guard band member, or makes the above-mentioned recording track section. 
[0028] The production process which forms the magnetic layer which consists of a magnetic material on 
the substrate with which the manufacture method of the magnetic disk concerning this invention has the 
flat surface in (a) real target, (b) The production process which carries out pattern formation of the guard 
band space which specifies the recording track section which adjoins mutually so that a part of this 
magnetic layer may be removed and it may continue in the direction of a truck substantially, (c) The 
production process which fills this guard band space with the guard band member which consists of a 
nonmagnetic material more firmly than the magnetic material which makes said magnetic layer, (d) It is 
characterized by having the production process processed so that the surface of this guard band member 
and said magnetic layer may become flat respectively substantially. 

[0029] the above-mentioned guard band member — the disk surface — even appearing - it may be the 
same as the thickness of a magnetic member, and the thickness may be thicker than this and may be 
[ that what is necessary is just to be ] thinner than this. 

[0030] Moreover, it is desirable that it is made of nonmagnetic hard material, and a guard band member 
is Si02, aluminum 203, and Ti02. It is desirable that it is made of one of polymerization compounds 
among a nitride like an oxide [ like ], Si3 N4, A1N, and TiN, carbide like TiC, boride like BN or C 
system, CH system, and CF system. Since a guard band member is nonmagnetic, the problem of a side 
fringe is solved nearly completely. Moreover, a guard band member becomes what excelled the 
magnetic member in contact start stop (CSS) resistance since it was hard, and was excellent in 
endurance also in the contact recording method of further the future. 

[0031] In the magnetic disk of this invention, the magnetic member itself is making a physical 
configuration change of the shape of detailed irregularity. It is desirable to embed a guard band member 
to the heights surface of a magnetic member in the crevice of this magnetic member, and for the disk 
surface to make a flat side substantially. The shape of toothing of a magnetic member is important, and 
when reducing side fringing and performing the tracking of high degree of accuracy, it is desirable to be 
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substantially prepared in the direction of a recording track continuously. The high-degree-of-accuracy 
tracking similar to an optical disk of it becomes possible at the same time the problem of side fringing is 
essentially solvable, because a guard band member takes such a gestalt. 

[0032] Here, although there is nothing, the necessity that the semantics of "continuing substantially" 
covers a truck round and the guard band member is not necessarily continuing covers the magnetic servo 
information record portion which will be prepared if there is a record magnetic-domain train formation 
portion or necessity, succeeding the direction of a truck, is clear and should just be. the configuration in 
which the shape of more desirable toothing continues in said direction of a truck carried out 
substantially — in addition, the address signal which will be prepared if there is necessity in the direction 
of a truck in addition to the configuration which carries out abbreviation continuation is the gestalt by 
which information record is carried out as configuration change of a record magnetic layer. If such a 
gestalt is taken, the need for the servo lighting currently carried out from the former will completely be 
lost. 

[0033] moreover, a high density record top — as the effect of important this invention — record — the 
improvement in resolution, i.e., the improvement in track recording density, can be raised. By separating 
a record magnetism member for every recording track section by the nonmagnetic guard band member, 
the magnetic shape anisotropy of a magnetic member is given in the direction of a recording track, and 
this requires fluctuation of the regenerative signal in the magnetization transition section for becoming 
small. 

[0034] The guard band member and the magnetic member side which are embedded in the concavo- 
convex section of a record magnetism member are substantially become unnecessary to prepare a wear- 
resistant protective layer on flat Men, then a record layer. In such a case, it is the most desirable gestalt 
when reducing spacing loss. When making the recording surface of a disk carry out contact transit of the 
magnetic head, a guard band member has the role of the guide rail to which it shows the magnetic head. 
In addition, by the contact recording method, if the record magnetism member is exposed, when 
sufficient reliability will not be acquired, a protective layer may be prepared. As for a protective layer, it 
is desirable that it is the hard nonmagnetic member which consists of the same quality of the material as 
a guard band member. 

[0035] Furthermore, the larger one of the electric resistance of a guard band member than the electric 
resistance of a magnetic member is desirable. When taking into consideration record playback of a 
magneto-resistive effect method, as for a guard band member, it is desirable to have insulation 
electrically compared with a record magnetism member, and it is desirable to have a value [ at least ] 
higher about single figure than a record magnetism member as resistivity. If it does in this way, when 
contact playback is carried out using the magnetoresistive head of a horizontal energization method, 
current can also solve the problem of revealing to data medium and reducing a playback output. 
[0036] Since Co system material used for the usual magnetic disk, for example, CoNiPt, CoPt, CoPtCr, 
CoTaCr, CoNiCr, CoCr expected as a future vertical-magnetic-recording material, CoPtO, and itself are 
hard as a magnetic member, the material system which distributed Ba ferrite system, Fe system, or Co 
system particle currently studied as a contact record material in the hard matrix can be used. 
[0037] In addition, although a substrate may be arranged directly at the substrate of a record magnetism 
member, it is good to form the high permeability film, for example, a NiFe film etc., as a closed 
magnetic circuit formation film to perpendicular data medium, such as NiP and Cr, to data medium 
within a field as an orientation control film preferably. Although especially the material of a substrate is 
not limited, aluminum and glass are usually used. Furthermore, it is desirable to use the glass substrate 
which is excellent in chemical resistance. 

[0038] It is prepare so that it may continue in the direction of a truck substantially between a substrate , 
the recording track section built with the magnetic member which is prepare on this substrate and carries 
out record playback of the information magnetically , and said recording track section which adjoins 
mutually , and the magnetic member which makes the above-mentioned recording track section is build 
with a magnetically different material , and the magnetic disk concerning this invention is characterize 
by to have the magnet member which supplies a direct current magnetic field outside . 
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[0039] The production process which forms the magnetic layer which consists of a magnetic material on 
the substrate with which the manufacture method of the magnetic disk concerning this invention has the 
flat surface in (A) real target, (B) The production process which carries out pattern formation of the 
space which specifies the recording track section which adjoins mutually so that a part of this magnetic 
layer may be removed and it may continue in the direction of a truck substantially, (C) — the production 
process filled with the magnet member which is built with a magnetically different material from said 
magnetic material in this space, and supplies a direct-current magnetic field outside, and (D) — it is 
characterized by having the production process processed so that the surface of this magnet member and 
said magnetic layer may become flat respectively substantially. 

[0040] "In succession", it means that the magnet member should just exist in record/playback portion of 
an information signal at least substantially [ the direction of a truck ]. Therefore, there may be a magnet 
member in an address information field and a servo information field, or you may not be, and it is the 
thing of arbitration. 

[0041] Moreover, address information and servo information may be established with a magnet member 
pattern, and in such a case, the magnet member of this portion is continuing in the direction of a truck 
substantially, and it does not matter that there is nothing. 

[0042] Although it is common to consider as a direction parallel to a recording track parallel to a data- 
medium side as for the direct-current magnetic field generated outside (the direction of an arm head) 
from a magnet member, when using the magnetic-reluctance playback element of a vertical energization 
method, it is good to make it generate at right angles to a data-medium side. 
[0043] Furthermore, a magnetic disk may be equipped with a substrate layer, a protective layer, a 
lubricating layer, etc. if needed. 

[0044] It is desirable to use Co-P, a Co-nickel-P plating film, a Co-nickel vacuum evaporationo film, Ba 
ferrite spatter film, Co-Pt, Co-Cr, Co-nickel-Cr, Co-Cr-Ta, and Co system spatter film of Co-nickel-Pt 
for a magnetic member. 

[0045] As long as a magnet member is a material which has big coercive force in the degree from which 
the magnetization direction does not change with the record media of the magnetic head, it may be the 
thing of what kind of the quality of the material. The magnitude of a generating magnetic field is 
important, and this can be adjusted also by preparing a soft magnetism film in the size (width of face and 
thickness) of a magnet member, and the substrate of a magnet member in addition to the value (value 
depending on a material property and the manufacture method) of magnetization of a magnet member. 
For example, as a magnet member, bulk magnet materials, such as a ferrite system, a SmCo system, and 
a NdFeB system, may be thin-film-ized, and may be used, and a high coercive force thin film material 
which is used for the Lords, such as a Pt/Co multilayers system, a MnBi system, a TbCo system, and a 
TbFeCo system, by magneto-optic-recording data medium may be used. 

[0046] The recording track section built with the magnetic member which the magnetic recording 
medium concerning this invention is formed on a substrate and this substrate, and carries out record 
playback of the information magnetically, The guard band member which was prepared so that it might 
continue in the direction of a truck substantially between said recording track sections which adjoin 
mutually, and was built with the nonmagnetic material more firmly than said magnetic member, 
[ whether the above-mentioned magnetic member exists in the lower part field of the above-mentioned 
guard band member by providing, and ] Or the magnetic disk with which the magnetic member of 
different thickness from the thickness of the magnetic member which makes the above-mentioned 
recording track section is prepared is received. The magnetic head which reads information magnetically 
and writes it in, and the control section which writes in, carries out data processing of the information, 
and sends the information which is sent from an external device, and by which data processing was 
carried out to said magnetic head through a read/write circuit, A preparation and the above-mentioned 
magnetic head possess the magnetic resistance element of a spin bulb mold. This spin bulb type of 
magnetic resistance element It connects with the above-mentioned read/write circuit, and is 
characterized by having the nonmagnetic conductive layer inserted between the 1st magnetic layer by 
which magnetization was perpendicularly fixed to the field of the above-mentioned magnetic disk, the 
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2nd magnetic layer from which magnetization changes with impression magnetic fields, and this 2nd 

magnetic layer and the 1st magnetic layer of the above. 

[0047] 

[Embodiment of the Invention] Hereafter, the gestalt of various operations of this invention is explained, 
referring to an attached drawing. 

[0048] Drawing 1 is the expansion perspective diagram showing some magnetic disks concerning the 
example of this invention. All over drawing, sign la expresses a substrate and a sign 2 expresses a 
record layer. The record layer 2 contains guard band member 4a which consists of a different material 
from record magnetism member 2a which makes band-like [ long ] in the direction of a recording track, 
and record magnetism member 2a embedded between record magnetism member 2a. Thus, in the record 
layer 2, magnetic member 2a and guard band member 4a are periodically arranged by turns by the disk 
radial considering the track pitch as one period. 

[0049] If it sets to T, band- like width of face, i.e., recording track width of face, of record magnetism 
member 2a, it sets to G, band-like width of face, i.e., guard band width of face, of guard band member 
4a, and the length of a record magnetic domain is set to B, a track pitch will be given by (T+G) and an 
effectual record magnetic-domain area equivalent to the inverse number of surface density will be given 
by x(T+G) B. In this example, 1.8**0.1 micrometers and guard band width of face G were set to 
0.2**0.1 micrometers for the recording track width of face T, using the thing of 2.5 inch size as disk 
substrate la. When these set the aspect ratio (a track pitch / shortest bit pitch) of a record eel to 10 like 
the present magnetic-recording disk and it adopts a zone contact angular velocity (ZCAV) method as 
record on a disk, surface recording density is equivalent to the track pitch from which storage capacity is 
set to 1.5GB in a l.SGbpsi degree and two-sheet disk [ 4th page ] drive. 

[0050] Next, the manufacture method of a magnetic disk is explained, referring to drawing 2 - drawing 
6 . Glass disk substrate la [ finishing / washing ] was laid on the processing base of plural magnetron 
sputtering equipment, the spatter of the CoPt (20 atom %Pt) target was carried out for about 1 minute, 
and record MAG layer 2a of the magnetization in Men whose thickness is about 20nm was formed. 
Furthermore it continues and is Si02. The spatter of the target is carried out for 1 minute, and it is Si02 
of about lOnm of thickness. The film was formed and taken out. 

[0051] Next, Si02 of the disk after this film deposition Exposure processing of the resist 3 was carried 
out by track pitch 2micrometer and exposure width of face of 0.2 micrometers (the width of face Gl of 
guard band section 4a, G2, G3, — Gn), rotating a disk 1 with high degree of accuracy using the original 
recording cutting equipment for optical disks which makes Kr laser the light source, after carrying out 
about 50nm spin coat of the positive form resist 3 and prebaking it on a film. In addition, time amount 
which exposure of the whole disk surface takes was set as for about 10 minutes. The development was 
presented and the concentric circle-like resist pattern was formed on record layer 2a. As shown to FIG2, 
recording track section 2a of the record layer 2 is Si02. The portion which resist covering is carried out 
through a film and is equivalent to guard band section 4a is Si02. It was covered only with the film and 
the resist suited the condition that there was nothing. 

[0052] Next, the disk 1 which has this resist pattern is inserted in in an RIE system, and it is CHF3. Gas 
is used and it is Si02. For about 30 seconds carried out reactive ion etching of the film. After exposing 
record layer 2of guard band section 4a a, the disk was inserted in in resist-ashing equipment and the 
resist pattern on recording track section 2a was removed. 

[0053] Next, Si02 The disk which has a film pattern was inserted in in the RIE system, the disk was 
heated at about 200 degrees C, and for about 1 minute carried out reactive ion etching of the CoPt film 
using the mixed-gas plasma which uses chlorine and boron trichloride as a principal component. By 
carrying out etching removal to the substrate side of a substrate, as shown to FIG3, the band-like guard 
band space was formed between adjacent CoPt record layer 2a. Furthermore, as shown to FIG4, the 
ashing device removed the resist 3. 

[0054] Next, it is the disk surface as a disk with a guard band space is inserted in in a sputtering system, 
a spatter is carried out for about 2 minutes until a guard band space is buried completely, and shown to 
FIG5 Si02 It covered by the film. This was taken out and it inserted in in ion polishing equipment, and 
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the disk side was ground for about 30 seconds until the upper surface of record magnetism member 2a 
was exposed. Si02 which was making the concavo-convex side on the record layer to coincidence by 
this Flattening of the film 4 is carried out. Consequently, as shown to FIG6, the disk 1 with which band- 
like record magnetism member 2a and guard band member 4a appeared in the surface by turns was 
obtained. 

[0055] When some obtained disks 1 were destroyed and the cross-section structure was observed with 
the electron microscope, as shown in drawing 1 , the thing in which record magnetism member 2a and 
guard band member 4a do not have a level difference and for which it has the smooth surface 
substantially was checked. 

[0056] In addition, by production facility enhancement, the increment of the total process time amount 
in this example is the degree which can fully be compensated, and can suppress the rise of disk cost to a 
small degree. 

[0057] Moreover, although it explained per in the above-mentioned example when reactive ion etching 
was used for patterning of a magnetic film, the ion milling method can also be used. In that case, it is 
Si02 on a magnetic film. It is not necessary to prepare, the coat of the direct resist is carried out, after 
carrying out laser exposure, patterning of the magnetic film is carried out by ion milling, and a resist is 
removed, and it is Si02. What is necessary is just to embed and carry out an ion polish. However, 
process tolerance was excellent in the direction of reactive ion etching. 

[0058] In the material which accomplishes the mask or guard band at the time of carrying out patterning 
of the magnetic film, it is Si02. Although materials other than record magnetism can be used freely 
suitably for except, a good insulating material is preferably better than a record magnetism member 
hard. When it is not limited to a material, for example, uses C for a mask, mask patterning especially of 
the manufacture process top can be carried out with oxygen gase gas. 

[0059] The actual proof trial which clarifies the effect of this invention in the following procedures 
using the magnetic disk of this invention made as an experiment by the above-mentioned manufacture 
method was carried out. Moreover, according to the conventional technology, the magnetic-recording 
disk was created in order to clarify the effect of this invention in the actual proof trial described below, 
and it evaluated to coincidence. This conventional magnetic-recording disk is what took out the CoPt 
magnetic layer on the glass substrate in the above-mentioned example in the phase which carried out 
spatter formation (it is henceforth written as the comparison disk A), a 20nm CoPt record layer, and 
lOnm Si02. They are two kinds of what took out the layer (it functions as a protective layer in the 
conventional technology) in the phase which carried out the spatter (it is henceforth written as the 
comparison disk B). 

[0060] The result hereafter examined about the disk (henceforth the example disk C) concerning the 
example of this invention and the comparison disks A and B is explained. 

[0061] First, static magnetic properties were measured using vibrating sample ignition-magneto meter 
(henceforth VSM) per [ which was respectively created on the same conditions ] sample with the 
obtained disk sample. Since the disk sample of this invention possessed the nonmagnetic member other 
than a record magnetism member in the record layer, based on the cross-section electron microscope 
observation result, the magnitude of magnetization was determined in quest of the volume of a net 
magnetic member. 

[0062] It seemed that magnetization of the magnetic member of a record layer had the easy shaft in a 
truck and parallel by the example disk C although it was as perpendicular as the truck parallel direction 
and the significant difference was not looked at by the VSM loop by the comparison disks A and B as a 
result of being two kinds of a direction perpendicular to a direction parallel to the recording track of the 
film surface Uchihira side shown in drawing 1 and measuring VSM measurement. Since the magnetic 
member had shape anisotropy in parallel with a recording track, this is considered, and it can be 
considered that a magnetic-recording top is a desirable thing. 

[0063] As for the magnitude of saturation magnetization, the example disk C and the comparison disks 

A and B were not seen, as for about 650 emu(s)/cc and a significant difference. 

[0064] Among the comparison disks A and B, although there was no significant difference and it was 
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2kOe degree, as for coercive force, the case where the case where values differed in the measurement 
direction in the example disk C, and a magnetic field is impressed to a truck parallel direction impressed 
a magnetic field to 2.5kOe(s), a truck, and a perpendicular direction showed 1.5kOe(s) and the value 
reflecting shape anisotropy. Although it was important for the densification top of magnetic recording 
that it is high coercive force, since the record magnetic domain was arranged in the direction of a 
recording track, also when shortening record wavelength, as for the structure of the magnetic-recording 
disk of this invention, the effective thing became clear from a viewpoint of static magnetic properties on 
densification. 

[0065] Next, the 2.5 inch disk for an example and a comparison (the lubricant was applied) was installed 
in the magnetic-disk testing device, and comparative evaluation of tracking servo precision and record 
playback actuation were performed. The magnetic head used the thin film head of the horizontal 
energization magneto-resistive effect playback mold specially made as an experiment so that ** truck 
actuation of this invention might be possible. The flying height in rated revolution actuation was set to 
0.04 micrometers by the example disk C and the comparison disk A, and it is referred to as 0.03 
micrometers and made the width of recording track of the magnetic head set record playback to 2 
micrometers, and for a head-media spacing to be set to 0.04 micrometers by every disk by the 
comparison disk B, when clarifying the effect of this invention. Moreover, the control system which 
carries out alignment of the magnetic head to the radius of the arbitration on a disk, and carries out 
tracking so that a suitable signal may be recorded and a regenerative signal may become max to a 
mechanical truck gap was used. 

[0066] First, the result of a tracking performance test is described. The tracking property after the 
example disk C and the comparison disks A and B record a suitable signal was mostly in agreement. 
Next, a signal is recorded on the next truck, without recording on an adjoining truck. The place which 
sent the arm head to the truck which was not recorded and continued rotation of a disk, Originate in the 
disk for a comparison which acquires a tracking signal only from a magnetic-recording signal running 
short of the mechanical rotation precision of a spindle motor, and a gap of a truck is generated gradually. 
Since the magnetic disks of this invention completely differed in a magnetic signal output with the guard 
band section also by truck in the condition of not recording, to having come to reproduce the record 
signal of an adjoining truck gradually, there was no generating of a tracking gap. Therefore, since there 
is no necessity of filling in a tracking servo signal beforehand, format effectiveness improves, user data 
volume increases, especially when driving by actual drive with the magnetic disk of this invention, and 
also an address signal can be filled in at the time of magnetic film patterning of disk creation time, it is 
clear that there is no necessity for a servo lighting. 

[0067] Next, off-track playback actuation and over-writing actuation estimated the side fringe property 
at the time of recording a ** track pitch as shown in drawing 1 . The used magnetic head is the same as 
that of what was used for the above mentioned tracking evaluation. First, the off-track was applied little 
by little, applying offset to a tracking signal, after performing signal record on the truck of a suitable 
location, and the relation between the amount of off-tracks and regenerative-signal reinforcement was 
measured. Consequently, since it observed with the magnetic-force microscope (henceforth MFM) on 
both sides of the head width of recording track by the comparison disks A and B and the every about 0.2 
micrometers side fringe was generated, when the off-track of the about 2.2 micrometers was not carried 
out, to a signal output having not carried out price to zero level, by the disk of this invention, there is no 
generating of a side fringe at MFM observation, and the signal output fell to zero level on the 2- 
micrometer off-track, i.e., adjoining truck. 

[0068] Furthermore, as a result of performing signal record on three trucks which adjoin each other on 
the same frequency, then recording the signal of one 1.5 times the frequency of this on the truck of 
middle and investigating an exaggerated light property and a cross talk property, while gathering the 
signal of an adjoining truck, there is no adjoining truck signal and sufficient exaggerated light property 
was acquired with the disk of this invention to having been hard to acquire sufficient exaggerated light 
property by comparison disks A and B. Therefore, it was proved that the example disk C had a big effect 
to the formation of a ** truck. 
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[0069] Next, the contact start stop trial (henceforth a CSS trial) was presented with three kinds of disks 
of the example disk C and the comparison disks A and B, and the abrasion resistance was investigated in 
order for one of the further effects of this invention to clarify. Protection-from-light observation was 
carried out and the CSS trial investigated investigating time amount (warm-up time) until it results 
[ from rotation starting of a disk ] in a rated revolution, and the disk surface state after 50,000 pass trials. 
By the comparison disk A of only the lubricant which does not have the protective coat on the flat 
magnetic film, warm-up time showed the unusual value of several 10 seconds with the hundreds pass 
degree, and, as for the comparison disk B which has both the protective coat of structure, and a lubricant 
conventionally, after 50,000 pass maintained about 2.5 seconds and normal values, as for warm-up time. 
It is Si02 although it does not have a protective coat on the magnetic film of this invention to these. By 
the example disk C which has a guard band, the same result as the comparison disk B was obtained, and, 
especially as for wear, the result of protection-from-light observation was not accepted, either. Thereby, 
since it ran while the arm head was guided by the hard guard band member, even when the example disk 
C had no protective coat, it could prove that the same strong abrasion resistance as a case with a 
protective coat was shown, and it was checked that it is advantageous also when [ narrow ] spacing- 
izing. 

[0070] Furthermore, the head load was made to increase in the condition of having energized to the 
reproducing head in order to prove a predominance in magneto-resistive effect reproducing-head 
playback, the arm head was contacted to the data-medium side, and the driving test was performed. By 
the comparison disk A, regenerative-signal reinforcement fell below to one half at the moment of 
making it contact. This is because current shunted toward the conductive record layer. 
[0071] Moreover, by the disk B for a comparison, even if it carried out contact transit, the fall of a 
regenerative signal was not seen, but when the trial which performs contact actuation continuously was 
performed several times, there was a case where a signal stopped coming out suddenly. When the 
magnetic head [ a signal ] no longer coming out of was investigated, having resulted in dielectric 
breakdown became clear. Since the protective coat of a disk is insulation, static electricity accumulates 
this in rotation actuation, and since it concentrated on the arm head and caused discharge, it is 
considered. 

[0072] On the other hand, by the example disk C, although the regenerative-signal reinforcement at the 
time of contact transit fell about 10% rather than the time of surfacing, even if it performed the contact 
playback trial continuously, dielectric breakdown was not generated at all. It is because the fall of a 
signal is isolated with the guard band of insulation [ layer / of conductivity / one / few / record ] 
compared with the comparison disk A, and it is thought of because the disk side is not completely 
covered by the insulating protective coat that dielectric breakdown does not occur. 
[0073] Although the above-mentioned example described the case where especially a substrate layer 
was not prepared, using CoPt as a record magnetic material, this invention can receive limitation neither 
in the class of record material, nor especially the existence of a substrate, but can use freely CoNiPt, 
CoCrPt, CoTaCr, CoNiCr, CoCr of perpendicular magnetization, etc. as a record material. Moreover, 
even if the NiP deposit, Cr orientation control layer or a NiFe soft magnetism layer, etc. is prepared in 
the substrate, it can carry out. 

[0074] Furthermore, a guard band member is not restricted for seeing, although shown in drawing 1 and 
drawing 6 . As shown in drawing 7 , cross-section [ of V characters ]-like guard band member 4b may 
be prepared to the middle of the thickness of magnetic member 2a. Such guard band member 4b is 
formed by using the special etching method while controlling the crystal orientation of magnetic 
member 2a in the predetermined direction. In addition, guard band member 4b may be a cross-section 
ellipse configuration besides the shape of the cross section of V characters. 

[0075] Moreover, as shown in drawing 8 , cross-section rectangle-like guard band member 4c may be 
prepared to the boundary of the substrate layer 5 of the lower part of magnetic member 2c, and a 
substrate 1 . Such guard band member 4c can be formed also to data medium which has the substrate 
layer 5, and record playback of high density can be realized. 

[0076] Furthermore, as shown in drawing 9 , 4d of guard band members of a cross-section ellipse 
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configuration may be formed so that it may enter into a part of substrate la. In data medium 1 without a 
substrate layer, 4d of such guard band members can be formed to the middle of substrate la, and record 
playback of high density can be realized. 

[0077] According to this invention, by separating the record magnetism member of each other by the 
hard guard band member, a side fringe is reduction-ized sharply and ** truck-ization becomes easy, 
moreover, the place which high endurance can be attained even if there is no protective coat, ** spacing- 
ization becomes easy, and ** bit pitch-ization becomes easy, and contributes to the densification of 
magnetic recording synthetically — it is great. Furthermore, the magnetic disk which can be formed and 
its manufacture method of a hard guard band member are offered, without causing expensive rank- 
ization. 

[0078] Moreover, the flexibility to the film which is arranged in the record layer lower part according to 
this invention is high, and when it is data medium within a field, it becomes easy it to become easy to 
carry out to arrange an orientation control film etc. and to set record magnetism thickness as the thinness 
corresponding to high density record, it to carry out to arrange a high permeability layer in the record 
layer lower part by perpendicular data medium etc., and to strengthen a record playback magnetic field. 
Moreover, since CSS resistance can be sharply improved by adopting a hard guard band member, it is 
fully applicable also to a contact recording method in the fUture. Furthermore, if an insulating guard 
band member is adopted, it will also be possible to contact a magneto-resistive effect mold arm head to a 
disk side, and it will greatly contribute to the densification of magnetic recording synthetically. 
[0079] Next, a magnetic recording medium and the magnetic head are explained, referring to drawing 10 
- drawing 13 . 

[0080] As shown in drawing 10 , a disk 1 is laid on the turntable of a magnetic recording medium 20, 
and spin rotation of the disk 1 is carried out by the spindle motor 21 . The magnetic head 22 is formed in 
the point of an arm 28. The end face section of an arm 28 is supported by the voice coil motor (VCM) 
29. 

[0081] As shown in drawing 1 1 , it connects with each of the spindle driver 31, the VCM driver 39, and 
the hard disk drive (HDD) controller 33, and a microprocessor 35 sends a control signal to these. This 
microprocessor 35 performs both servo control and data processing. For example, in order to control 
actuation of VCM29, while a microprocessor 35 performs per second 3000 samplings, it generates the 
digital signal for servo control. D/A conversion of this digital signal is carried out, and it is used for 
control of the VCM driver 39. Drive control of VCM29 as an actuator of an arm 28 is carried out by 
this, and the magnetic head 22 is approached or contacted in the request part of the recording surface of 
a disk 1. Moreover, a microprocessor 35 controls a motor 21 and the spindle driver 31 so that a disk 1 
rotates at request speed. 

[0082] Furthermore, processing of writing/read-out is also performed under the monitor of a 
microprocessor 35. That is, a microprocessor 35 exchanges the HDD controller 33 and a signal, signal- 
izes the data which should be recorded on a disk 1, and sends this to the magnetic head 22 through the 
read/write circuit 32. On the other hand, the HDD controller 33 is connected to the external host 
computer (not shown) through the host interface 34. The data which should be recorded on a disk 1 is 
inputted into the HDD controller 33 from a host computer, this input data is once sent to a 
microprocessor 35, data processing is carried out by the microprocessor 35, and this is further returned 
to the HDD controller 33. In addition, when two or more arm heads are carried in the arm 28, a 
microprocessor 35 performs these multiplexing processings. 
[0083] Next, the magnetic head is explained, referring to drawing 12 and 13. 

[0084] Drawing 12 is drawing having shown the theoretic configuration of the magnetic-head unit 22 
typically. A recording head 23 and the reproducing head 24 are carried in the magnetic-head unit 22. A 
recording head 23 is an induction type arm head equipped with the device in which the coil was wound 
around a record magnetic pole which is usually used thin film type. This recording head 23 records a 
data signal on a magnetic disk 1 by supplying the record current according to a data signal from record 
amplifier (not shown) through a terminal 25. 

[0085] The reproducing head 24 is a giant magneto-resistance mold arm head (GMR head) which used 
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the spin bulb mold magnetic resistance element (MR element). This reproducing head 24 reproduces the 
data signal recorded on the magnetic disk 1, and the servo signal beforehand recorded in advance of 
record of a data signal. Sense current is supplied to MR element of the reproducing head 24 from a sense 
circuit (not shown) through a terminal 26. Moreover, change of the magnetic reluctance of MR element 
by the magnetic field based on the signal recorded on the magnetic disk 1 is taken out from a terminal 26 
as the voltage change by sense current, i.e., a voltage signal, and this voltage signal is supplied to 
playback amplifier (not shown). 

[0086] As shown in drawing 13 , the spin bulb mold MR element of a recording head 23 equips pin 
layer (1st magnetic layer) 23a, free layer (2nd magnetic layer) 23b, nonmagnetic conductive layer 23c, 
and a list with 1 pair of lead 23d. As for pin layer 23a, magnetization is being perpendicularly fixed to 
the field of a magnetic disk 1 . As for free layer 23b, magnetization changes with impression magnetic 
fields. Nonmagnetic conductive layer 23c is inserted between pin layer 23a and free layer 23b. It 
connects with the truck cross direction both ends of pin layer 23a 1 pair of lead 23d. The terminal 25 is 
connected to each lead 23d, respectively. Each terminal 25 is connected to the read/write circuit 32. 
[0087] Pin layer 23a and free layer 23b consist for example, of a Co-Fe film, and nonmagnetic 
conductive layer 23c consists for example, of a Cu film. Here, orientation of the free layer 23a is carried 
out so that magnetization may be equal to a magnetic-disk side in parallel crosswise [ truck ]. If a signal 
magnetic field is impressed to MR element of a recording head 23, the magnetization direction of free 
layer 23b will be decided, and the electric resistance of MR element seen among [ one pair of] lead 23d 
by the relation between the magnetization direction of this free layer 23b and the magnetization 
direction of pin layer 23a will change. The change phenomenon of this electric resistance is giant 
magneto-resistance. 

[0088] Next, the gestalt of other desirable operations of this invention is explained, referring to drawing 
14 - drawing 19 . 

[0089] By drawing 14 , in a substrate and a sign 2, a record layer and a sign 1 1 show a magnet member, 
and a sign 12 shows [ sign la ] a record magnetism member, respectively, this operation gestalt — as a 
record magnetism member 12, the TbCo film of 20nm thickness was used as a magnet member 11, and 
the glass substrate of the diameter of 2.5 inch was respectively used for the CoPt film of 20nm thickness 
as substrate la. 

[0090] The record layer 2 equips the disk radial with the magnet member 1 1 and the record magnetism 
member 12 by turns. The record magnetism member 12 forms recording tracks Tl and T2 and — Tn, 
respectively, and the magnet member 1 1 forms the fields Ml and M2 between recording tracks and - 
Mn which generate a direct-current magnetic field, respectively. In the case of a longitudinal record 
medium, the sense of magnetization of the record magnetism member 12 is parallel to a recording track, 
and, in the case of vertical recording data medium, it is perpendicular to a film surface. 
[0091] On the other hand, when operating the sense of magnetization of the magnet member 1 1 by the 
magnetoresistive head of a horizontal energization method, it is perpendicular to a film surface, and 
when making it operate by the magnetoresistive head of a vertical energization method, it is 
perpendicular to recording tracks Tl and T2 and --Tn within a film surface. In addition, even if it is a 
horizontal energization method and is a vertical energization method, the sense of magnetization of the 
magnet member 1 1 is good to set it as the reverse sense for every truck. 

[0092] Magnetic-disk ID shown in drawing 14 can be manufactured by the following methods. On glass 
substrate la which constitutes a flat side, a flat CoPt film is formed by sputtering, and it continues first, 
and is Si02. A film is formed to lOnm thickness. Subsequently, Si02 The spin coat of the resist is 
carried out on a film, using the laser aligner used for original recording cutting of an optical disk, a resist 
is exposed concentrically, a development is carried out, and patterning of a resist is performed. 
[0093] Next, a substrate 1 is inserted in in an RIE system, for example, it is CHF3. Si02 film is etched 
using gas. Furthermore, ashing removes a resist pattern and it is Si02 on a CoPt film. A pattern is 
formed. Subsequently, it etches until it reaches [ chlorine ] a substrate side in a CoPt magnetic film 
using the mixed gas of boron trichloride with an RIE system. 

[0094] Furthermore, the excessive TbCo film which formed the TbCo perpendicular magnetic 
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anisotropy films of the high coercive force (lOkOe degree) near a compensation presentation (Tb;22 
atom % degree) to 20nm thickness magnetically using the sputtering system, and was formed on the 
record magnetism member 12 using ion polishing equipment after that was removed, and magnetic-disk 
ID was obtained. 

[0095] Rather than the CoPt film used for the record magnetism member 12 by the amorphous alloy, 
since the TbCo film used as a magnet member 1 1 was a high degree of hardness, disk evaluation was 
presented with it, without forming especially a protective coat as it is. 

[0096] By the way, before presenting evaluation with the obtained disk, it is necessary to set up the 
initial magnetization direction of the magnet member (magnet layer) 11. This was performed using the 
magneto-optic-recording equipment equipped with the Ayr spindle motor in which high-degree-of- 
accuracy positioning is possible. First, disk ID is installed in magneto-optic-recording equipment. And 
impressing a record magnetic field perpendicularly to a film surface, and carrying out vertical reversal of 
the sense of a record magnetic field for every truck, convergent radiotherapy of the semiconductor laser 
light was carried out to the TbCo film 1 1, it continued facing up or downward on one truck, 
membranous magnetization was prepared uniformly, and the optical arm head was concentrically sent to 
the disk radial by the 2-micrometer track pitch. Thus, disk ID to which the magnetization direction of 
the magnet layer 1 1 was set was installed in the magnetic-recording playback testing device, and was 
evaluated. 

[0097] Drawing 15 is the mimetic diagram expecting and showing the magnetic-reluctance playback 
mold magnetic head used for the evaluation trial of magnetic-disk ID from the ABS side of the playback 
section. The magnetic head shown in drawing 15 is specially made as an experiment, in order to 
evaluate magnetic-disk ID of this operation gestalt. the inside of drawing - in a magnetization rotation 
film and a sign 42, a conductive nonmagnetic membrane and a sign 8 express a magnetization fixing 
film, and, as for a sign 6, a magnetization fixed film and a sign 7 express [ a sign 41 ] an electrode layer, 
respectively. 

[0098] the magnetization rotation film 41 and the magnetization fixed film 42 - a CoFe film - FeMn 
was used for the magnetization fixing film 8, and Cu was respectively used for the conductive 
nonmagnetic membrane 7 for Cu at the electrode layer 6. The sense of the magnetization of the 
magnetization fixed film 42 by which presents heat treatment among the magnetic field in a vacuum by 
the final process of a head prototype, and switched connection is carried out to the magnetization fixing 
film 8 and it was set as the sense (namely, direction perpendicular to a data-medium side) which goes to 
a background from the space side front of drawing 15 . 

[0099] The actually used arm head formed the NiFe up magnetic pole in the upper part through an 
insulator layer, magnetic shielding, the CoZrNb film that served both as the bottom magnetic pole of 
record, and the record gap, and record and regenerative-track width of face were set to 2 micrometers. 
The magnetic disk of this example was rotated, the magnetic head was surfaced by 0.04 micrometers of 
flying heights, and the record playback trial was carried out. Consequently, with the magnetic disk of 
this example, since the magnetic signal from the record magnetism member 12 differed from the 
magnetic signal from the magnet member 1 1 also in the condition of not recording, it was stabilized 
even if it was the case where especially a servo light was not carried out, and tracking actuation was able 
to be realized. One of the effects of this invention was proved [ this ]. 

[0100] Next, as shown in drawing 16 , informational record playback was performed to magnetic-disk 
ID of this operation gestalt using the above-mentioned magnetic-reluctance playback mold magnetic 
head. Drawing 16 is the cross section showing the appearance of the magnetization rotation film 41 of 
an arm head, and a record medium which runs the recording track top in the working condition of not 
recording. 

[0101] Impression of the record signal to a record magnetic pole and the horizontal energization (it 
energizes to the opposite sense to the arrow head illustrated in the magnetization rotation film 41 in 
drawing 15 ) to the reproducing-head electrode 6 performed record playback actuation. The sense of 
magnetization of the magnetization rotation film 41 on a truck T2 is a set, and this is the magnetization 
direction in which symmetry waveform regeneration is possible as mentioned above at the sense of the 
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leakage magnetic field from the magnet members M2 and M3. 

[0102] Next, when record actuation was performed, magnetization of the magnetization rotation film 41 
rotated according to the leakage magnetic field (it is perpendicular to a data-medium side, and they are 
facing up or facing down) from the flux reversal section, resistance changed, and the regenerative signal 
of a symmetrical-wave form was acquired. Since regenerative-signal reinforcement increased to linearity 
and the sense of magnetization of a sense current magnetic field and the magnetization fixing film 8 was 
mostly in agreement if sense current is made to increase, change of the magnetization direction of the 
magnetization fixing film 8 was not seen. 

[0103] When it is made to operate by truck T3 which adjoins a truck T2, the sense of magnetization of 
the magnetization rotation film 41 turns into reverse sense at the time of a truck T2, but since a truck T2 
and T3 were equivalence, record playback actuation of the playback actuation top was able to be carried 
out without the problem. 

[0104] Next, as a result of sending to a non-recorded truck little by little from a truck [ finishing / record 
of the reproducing head ] the disk radial and investigating an off-track property, the signal was 
completely lost by 2-micrometer delivery of a track pitch, and it became clear that it is effective also 
when disk ID of this operation gestalt reduces a side fringe. Moreover, although the CSS trial was 
performed 5000 repeats, especially wear of a data-medium side was not accepted. However, the 
lubricant was applied to the data-medium side and the CSS trial was carried out. From now on, it 
became clear that the magnet member 1 1 had the effect of acting in [ the magnet member 1 1 ] guide rail, 
and raising CSS resistance if it is hard from the record magnetism member 12 so that clearly. 
[0105] Furthermore, when improving CSS resistance, it is effective to use the magnet member of a 
ferrite system instead of TbCo as a magnet member 1 1, in such a case, even if he has no protective coat, 
the practical CSS resistance of a 50,000 pass degree is expectable, and the formation top of a ** spacing 
is also effective [ a case ]. In addition, in the case of the TbCo magnet layer used for the above- 
mentioned example, it is about lOnm Si02 on a data-medium side. It is desirable practically to prepare a 
protective coat. 

[0106] (Example of a comparison) Although the result of the experiment which clarified the effect of 
this invention was described above, the magnetic disk which does not have a magnet member using the 
conventional method as an example of a comparison was created, and this was similarly estimated as 
disk ID of the above-mentioned operation gestalt. The configuration of the example disk of a 
comparison is a 20nm CoPt record layer and lOnm Si02 on a glass substrate. Spatter formation of the 
protective layer is carried out, and the lubricant same with having used on it at disk ID is applied. The 
conditions of a disk activity trial were made the same as the conditions of disk ID except for having 
changed the spacing between an arm head/media, having used the head flying height as 0.03 
micrometers. 

[0107] since the magnetic field revealed from the example disk of a comparison to the magnetization 
rotation film 41 of an arm head is random in the state of un-recording — the magnetization direction of 
the magnetization rotation film 41 - average ~ seeing — the sense of the leakage magnetic field of the 
magnetization fixing film 8 and the magnetization fixed film 42, i.e., drawing 15 , — space - being 
perpendicular (from the reverse side to a table) - it is suitable. In case it originated in this and a record 
magnetic-domain train was reproduced, when the magnetic field from the example disk media of a 
comparison went to the reverse side from the table of space in drawing 15 , magnetization of the 
magnetization rotation film 41 rotated, the regenerative signal was acquired, but when going to a table 
from the reverse side, magnetization of the magnetization rotation film 41 did not rotate and a signal was 
not acquired. That is, by the example disk of a comparison, although the regenerative-signal output was 
obtained, only the output equivalent to the one half of magnetization transition was obtained. 
[0108] Moreover, since tracking information was not acquired at all from the truck in the condition of 
not recording if he had no servo light in the example disk of a comparison, while producing the truck 
gap gradually, the side fringe produced un-arranging [ that became large and mixing of the excessive 
noise signal from an adjoining truck became large ]. 

[0109] At an above-mentioned example and the above-mentioned example of a comparison, it is Si02 as 
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a TbCo film and a protective coat as a CoPt film and a magnet layer as glass and a record magnetic layer 
as a substrate. Although the used example was described Especially this invention is not limited only to 
these materials. To a substrate metals, such as aluminum Various materials, such as C, can be used [ a 
ferrite, SmCo, NdFe MnBi, etc. ] for the record magnetism member 12 for CoCrTa, CoNiPt, CoCr, Ba 
ferrite, etc. as a protective coat again at the magnet member 1 1. Furthermore, high permeability layers, 
such as orientation control layers, such as Cr, and NiFe, etc. may be arranged at the substrate of the 
record magnetism member 1 1 . 

[0110] Moreover, a busy modification may be given and the shape of the shape of V character and a 
semicircle has also as the cross-section configuration of a magnet member in addition to the shape of a 
rectangle. 

[0111] Moreover, although the depth of the field in which the magnet member 1 1 is formed was made 
the same as the thickness of the record magnetic layer 12 in magnetic-disk ID of the above-mentioned 
operation gestalt, the depth (thickness) of the magnet member 1 1 does not necessarily require that it is 
the same as the thickness of the record magnetic layer 12. For example, in disk IE shown in drawing 
17 , the depth of magnet member 1 la is made smaller than the thickness of record magnetism member 
12a. Moreover, as shown in drawing 18 , it is good disk IF which have the middle class (substrate layer) 
5 between substrate la and the record layer 2 also as what totaled the middle class's 3 thickness, and the 
thickness of record magnetism member 12b for the depth of magnet member lib. Furthermore, in disk 
1G shown in drawing 19 , the depth of magnet member 1 lc is made larger than the thickness of record 
magnetism member 12c. 

[0112] Moreover, the same effect can be acquired also to an artificial grid multilayer- structure film, the 
magneto-resistive effect form playback elements, for example, the anisotropy magnetic-reluctance film, 
other than spin bulb structure, a granular membrane, etc. That is, when acquiring the symmetric property 
of a regenerative signal, the same effect is done so to the magneto-resistive effect element at large which 
needs a certain operating point bias. 

[01 13] If the magnetic disk of this operation gestalt is used, in the magnetic recorder and reproducing 
device which has the magneto-resistive effect mold reproducing head, since big sense current can be 
energized, high regenerative-signal reinforcement can be obtained, since the good symmetric property of 
a regenerative-signal wave is acquired, little playback actuation of an error rate can be stabilized and 
performed, and since reproducing-head structure is simplified, an arm head can be manufactured 
cheaply, the tracking actuation which little record of a side fringe of was still attained as a subordinate 
effect, and was stabilized is possible ~ becoming - the formation of a ** truck ~ easy - becoming - 
and ** spacing actuation — possible ** — it is — **. 
[0114] 

[Effect of the Invention] According to this invention, by separating the record magnetism member of 
each other by the hard guard band member, a side fringe is reduction- ized sharply and ** truck-ization 
becomes easy, moreover, the place which high endurance can be attained even if there is no protective 
coat, ** spacing-ization becomes easy, and ** bit pitch-ization becomes easy, and contributes to the 
densification of magnetic recording synthetically — it is great. Furthermore, the magnetic disk which can 
be formed and its manufacture method of a hard guard band member are offered, without causing 
expensive rank-ization. 

[0115] Moreover, the flexibility to the film which is arranged in the record layer lower part according to 
this invention is high, and when it is data medium within a field, it becomes easy it to become easy to 
carry out to arrange an orientation control film etc. and to set record magnetism thickness as the thinness 
corresponding to high density record, it to carry out to arrange a high permeability layer in the record 
layer lower part by perpendicular data medium etc., and to strengthen a record playback magnetic field. 
Moreover, since CSS resistance can be sharply improved by adopting a hard guard band member, it is 
fully applicable also to a contact recording method in the future. Furthermore, if an insulating guard 
band member is adopted, it will also be possible to contact a magneto-resistive effect mold arm head to a 
disk side, and it will greatly contribute to the densification of magnetic recording synthetically. 
[0116] According to the magnetic disk of this invention, since the suitable operating point bias for a 
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magneto-resistive effect form arm head is impressed by the data-medium magnetic field, even if it uses 
easy playback element structure, the playback actuation by which the symmetrical-wave mold was 
stabilized is attained, and manufacture of a playback element becomes simple. 
[01 17] Since it becomes possible to be stabilized and to carry out tracking actuation of high degree of 
accuracy, and little record of a side fringe can be realized and it becomes easy to carry out ** spacing 
actuation even if it is the case where especially a servo light is not carried out, the place which 
contributes to the densification of magnetic recording and high performance-ization synthetically is size. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A magnetic disk characterized by providing the following A substrate The recording track 
section built with a magnetic member which is prepared on this substrate and carries out record playback 
of the information magnetically A guard band member which was prepared so that it might continue in 
the direction of a truck substantially between said recording track sections which adjoin mutually, and 
was built with a nonmagnetic material more firmly than said magnetic member A magnetic member of 
different thickness from thickness of a magnetic member which it provides, and the above-mentioned 
magnetic member does not exist in a lower part field of the above-mentioned guard band member, or 
makes the above-mentioned recording track section 

[Claim 2] A magnetic disk according to claim 1 characterized by the electric resistance of the above- 
mentioned guard band member being larger than electric resistance of a magnetic member which makes 
the above-mentioned recording track section. 

[Claim 3] Claim 1 characterized by the disk surface formed by the above-mentioned magnetic member 
and the above-mentioned guard band member being substantially flat, or a magnetic disk given in either 
of 2. 

[Claim 4] Thickness of the above-mentioned guard band member is a magnetic disk according to claim 
1 characterized by thickness of a magnetic member which makes the above-mentioned recording track 
section, and the substantially same thing. 

[Claim 5] Thickness of the above-mentioned guard band member is a magnetic disk according to claim 
1 characterized by being smaller than thickness of a magnetic member which makes the above- 
mentioned recording track section. 

[Claim 6] Thickness of the above-mentioned guard band member is a magnetic disk according to claim 
1 characterized by being larger than thickness of a magnetic member which makes the above-mentioned 
recording track section, and laying a part of above-mentioned guard band member underground into a 
substrate. 

[Claim 7] Furthermore, it is the magnetic disk according to claim 1 which has a substrate layer which 
consists of a NiP deposit, Cr orientation control layer, or the NiFe soft magnetism layers between the 
above-mentioned magnetic member and a substrate, and is characterized by thickness of the above- 
mentioned guard band member being substantially [ as thickness which totaled thickness of this 
substrate layer, and thickness of the above-mentioned magnetic member ] the same. 
[Claim 8] The magnetic member which be prepare so that it may continue in the direction of a truck 
substantially between a substrate , the recording track section built with a magnetic member which be 
prepare on this substrate and carry out record playback of the information magnetically , and said 
recording track section which adjoin mutually , and make the above-mentioned recording track section 
be the magnetic disk characterize by to have a magnet member which be build with a magnetically 
different material and supply a direct current magnetic field outside . 

[Claim 9] A magnetic disk according to claim 8 characterized by the disk surface formed by the above- 
mentioned magnetic member and the above-mentioned magnet member being substantially flat. 
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[Claim 10] Thickness of the above-mentioned magnet member is a magnetic disk according to claim 8 
characterized by thickness of a magnetic member which makes the above-mentioned recording track 
section, and the substantially same thing. 

[Claim 1 1] Thickness of the above-mentioned magnet member is a magnetic disk according to claim 8 
characterized by being smaller than thickness of a magnetic member which makes the above-mentioned 
recording track section. 

[Claim 12] Thickness of the above-mentioned magnet member is a magnetic disk according to claim 8 
characterized by being larger than thickness of a magnetic member which makes the above-mentioned 
recording track section, and laying a part of above-mentioned magnet member underground into a 
substrate. 

[Claim 13] Furthermore, it is the magnetic disk according to claim 8 which has a substrate layer which 
consists of a NiP deposit, Cr orientation control layer, or the NiFe soft magnetism layers between the 
above-mentioned magnetic member and a substrate, and is characterized by thickness of the above- 
mentioned magnet member being substantially [ as thickness which totaled thickness of this substrate 
layer, and thickness of the above-mentioned magnetic member ] the same. 

[Claim 14] The above-mentioned magnet member is a magnetic disk according to claim 8 characterized 
by being made of a material which has coercive force of magnitude from which the magnetization 
direction does not change with the magnetic heads for record. 

[Claim 15] A manufacture method of a magnetic disk characterized by providing the following (a) A 
production process which forms a magnetic layer which consists of a magnetic material on a substrate 
which has the flat surface substantially (b) A production process which carries out pattern formation of 
the guard band space which specifies the recording track section which adjoins mutually so that a part of 
this magnetic layer may be removed and it may continue in the direction of a truck substantially (c) A 
production process which fills this guard band space with a guard band member which consists of a 
nonmagnetic material more firmly than a magnetic material which makes said magnetic layer (d) A 
production process processed so that the surface of this guard band member and said magnetic layer may 
become flat respectively substantially 

[Claim 16] A manufacture method of a magnetic disk characterized by providing the following (A) A 
production process which forms a magnetic layer which consists of a magnetic material on a substrate 
which has the flat surface substantially (B) A production process which carries out pattern formation of 
the space which specifies the recording track section which adjoins mutually so that a part of this 
magnetic layer may be removed and it may continue in the direction of a truck substantially (C) A 
production process filled with a magnet member which is built with a magnetically different material 
from said magnetic material in this space, and supplies a direct-current magnetic field outside (D) A 
production process processed so that the surface of this magnet member and said magnetic layer may 
become flat respectively substantially 

[Claim 17] The magnetic head which is characterized by providing the following and which reads 
information magnetically and writes it in to a magnetic disk, A control section which writes in, carries 
out data processing of the information, and sends information which is sent from an external device, and 
by which data processing was carried out to said magnetic head through a read/write circuit, A 
preparation and the above-mentioned magnetic head possess a magnetic resistance element of a spin 
bulb mold. This spin buib type of magnetic resistance element The 1st magnetic layer by which it 
connected with the above-mentioned read/write circuit, and magnetization was perpendicularly fixed to 
a field of the above-mentioned magnetic disk, A magnetic recording medium characterized by having a 
nonmagnetic conductive layer inserted between the 2nd magnetic layer from which magnetization 
changes with impression magnetic fields, and this 2nd magnetic layer and the 1st magnetic layer of the 
above A substrate The recording track section built with a magnetic member which is prepared on this 
substrate and carries out record playback of the information magnetically A guard band member which 
was prepared so that it might continue in the direction of a truck substantially between said recording 
track sections which adjoin mutually, and was built with a nonmagnetic material more firmly than said 
magnetic member A magnetic member of different thickness from thickness of a magnetic member 
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which it provides, and the above-mentioned magnetic member does not exist in a lower part field of the 
above-mentioned guard band member, or makes the above-mentioned recording track section 



[Translation done.] 
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